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Tothe Right Honourable 


ROBERT 


Earl of / ARWICK, 
Baron of LEES, &c. 


Right Honourable , 


N&GS Lthoughthe knowledge and praQtice of the 
SIAN Art of Navigation be of late years grown 

NEED WE toafargreater Perfefion , then it can ap- 

&-/5.59 pear to have had inany former Age, and 
by that means,the World andall the-parts thereof have 
been further diſcovered , yea, Sailed roundabout : the 
Traffick and Entercourlſe of ſeveral Nations, how re- 
mote ſoevyer, facilitated. Knowledge in divine and hu- 
mane thihgs divylged : and (which as I conceive is of 
moſt importance , ſeeming as yet to be the principal 
ſcope of the Divine Providencein diſcovering theſe My- 
ſterics) the light of theglorious Goſpel of Chri#, being 
the mighty power of Godunto Salvation, is extended to 
thoſe filly Captives of Sathan in Americe, by means of 
thoſe many Plantations we have amongſtthem : which 
Plantations (even from their firſt breathing) have recci- 
ved no {mall furtherance from your Noble fayour and 
bounty,asI know by my own Experience in that where 
ſometimes I was, and have underſtood no lefle by o- 
thers inthe reſt, 


A 2 Yer 


"The Ppiſtle Dedicatory. 
Yet notwithſtanding this notable growth and daily 
exerciſe of the Art of Navigat/on, it ſtill remains imper- 
te in ſome points. For whereas the practice "thereof 
doth eſpecially conſiſt in the knowledge of Latirudes, 
Courſes, and Diſtances ; the way of fiading diſtances 
at Sea, namely, by the Log and Line, is rather opjnio- 
native and conjectural then certain, being groundedup- 
on this ſuppoſition, that the compaſle of the Worldin 
any great Circle is 21600 1ta/ian miles (as they call 
them) and that ſuch an 1aax mile contains 1000 Paces, 
and every of thoſe paces five Engliſh feet: and according 
to theſe meaſures rhey divide their Log-line,. and keep 
their account of the ſhips way at Sea, 

Having therefore by an Experiment whichI made a 
ycar ſince, found morencerly the compaſle of the Earth, 
and the quantity of a Degyeeon the ſame in our known 
meaſures , and applyed it touſe in Navigation, inthis 
Treatiſe following: and further added ſome other things 
as I conceived to be wanting inthe practiceot that Art: 
[ haye preſumed to preſent it to your Lordſhip , aſwel 
becauſe by your knowledge in Navigation, and the ex- 
perience you have had in your Honourable cnterprizes 
ar Sca, you are well able rojudge of it: as allo being 
confident that according to your noble diſpoſition you 
will favourably accept thereof , though otherwiſe of it 
{clf unworthy. The moſt High God ever bleſled and 


glorious, multiply unto your Honour all his bleſſings 


in Chriſt Fe/us. 


Your Honours in all due Obſervance, 


Richard Norwood.. 
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To the Reader. 


*la He Circuit of the Earth and Sta ( as the circumference of every 
J+ Circle) contains 360 Degrees , by which degrees the diftan- 
WJ C5 thercon ave meaſured, ſo that the knowledge of the quan- 
tity of ſuch a Degree in our known me aſures, a ſundamen- 
ral principle in Coſmograpby and Navigation , 4s upon 

8 LS which is grounded the reckoning of th: ſhips way or diftance 
run. For though a Mariner being in his Voyage on the v:|t Ocean, have ſome- 
times three things to certifie him where be is , and how to ſhape bu Courſets 
bu deſired Port, aamely, his Latitude, Contrſe and Diſtance , a1d ſometimes @ 
fourth ; namely, ſome neer conjetture of bus Longitude by the Va,ia'ton , or 
othe: wiſe ; yet oftentimes (as incloſe weather) be hath nothing but his cou'[e 
and diftance; otherwiſe onely his Latitude and Diſtance is bis chief guide 
in falling with bis intended Port, 1 know it is uſual to allow neer 7 Fathoms 
403. feet to « knot , and ſo many of thoſe knots as ruune out in balf a Mi- 
dute, ſo many miles they account the Ships way to be in an how. And if it 
balf @ minute ſhe run 41 3 feet, then in 60 minutes or au hour ſhe runnes 


yooo Feet , and thus they account 50co Engliſh feet , 0+ t00opaces to br « 
mile , and 60 of thoſe miles to be a Degree , ſuch as the whole circumference 
in any great Circle is 360, But bow is this knows to be truc ? Ifit be anſwey- 
ed , that it is known to be ſo by Experience , then 1 would know furtber by 
what Experiment this was found tobe ſo ? Where, and by whommade ? [preſſe 
this ſo much the rather , becauſe 1 am perſwaded we bave at this day as many- 
excellent Navigators in this Kingdome, and as great Voyages perjormed, as 
from any other place in the vel , «nd 1 ſbould be glad to bear of the expe- 
rimental reſolution of this Problem by ſome of thew, though it were but it 
rmning cight or 10 degrees neer the Meridian : ſor ſo 1 doubt not but that 
which I have here written thereof would reccive further confirmation and bet- 
ter entertainment then haply it will now , being ſo much different from the” 
common opimon, and the Arts of Navigation an4 Coſmography would be much 
more perfefied in ſhort time, For one errour (as a ſruitful Mother) 3s often- 
times the cauſe of more, and ſo the 1emoving of one zs the occaſion of removing 
others, eſpecially, when they do mwiually ſupport one another : As we ſhall here 
ſh:w bow the Erronr in the Projeftion and uſe of the Common Sea chart , is 
ſupparted by this Errour of accounting oncly 300000 of opir Feet to a Degree 3 
and this mn like ſort upbeld by that,ſo that they will ſtand or fall together, And 
ſurely that had fallen long fence, being ſo manifeſily convinced ; if it bad not 
veen npheld by this ; For the confuting of that, (1 mean the common Sea-cbart) 

;6- 
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To the Reader: 
it was ſufficientto kedw that the Earth and Sea make one 55+ +1 body, bug 


in diſproving and reRifying this , it is neceſſ&y to know :: 1-141) 19914 15 the 
wantity of that Spherical body: and to that end it was *- .; .y ty make a 
{enfible application of our known Meaſures, to autier mine 7": 05 the whole, 


that ſo the quantity of that determined part b:ing known, ad the proportion 
thereof to the whole, the quantity of the whale migjt alſo be diſcovered. And 
this I bave endeavoured m the experiment following, which if 1 have not hand. 
led ſo exaftly in all points as ſome would deſire: That requiting more time and 
charge (then I could well beſtow) yet 1 doubt not but it will be feund that x 
have come very neer the Truth, Some baply will cenſure me, for being my 
ſelf at the Expence to make ſuch an Experiment, But I was as fyugal in it as 1 
could, addin; pains and induſtry to ſave expence , I came up in ten or eleves 
aayes , and bad other neceſſary occaſions to lead me from the one place to the 
other, and did this as a thing falling opportunelyin my way. But indeed (as 


in all other parts of Learning) ſo inthe Matbematichs , eſpecially in their ap= + 


plication , or middle Mathemattcks (as ſome call them,) it is neceſſary with 
Speculation to jojn Aﬀiual and Experimental prattices ; the former being em- 
ply aud uncertain without theſe, It is true, that the Mathematicks afford layge 
felds of delightful Speculations , wherein a man might walk far with much 
Pleaſure : Butif from ſo many fair Flowers be bring home no boney , or from 
ſuch large fields no ſheaves : I mean, if he bring not thoſe Speculations to 
ſome uſejul prattices , neither himſelf nor others ave like to receive much fruit 
by them, But this indeed cannot be effefted without more labour and difficul- 
ty , yea ſometimes it requires Mechanical and Bodily exerciſes , which ſome e- 
fteem too mean and unworthy to ſloop unto, But for mine own part, I achngw- 
ledge to have bad my living and maintenance by the Mathematicks , and not 
by Speculation onely , but rather by my prattice therein; and therefore alſa 1 
defire (what in me lies) to makethem fruitful to my ſelf and othirs > And tg 
that end bave ſpent inſome principal parts of the Mathematichs , neer as much 
time and means in ſome experimental Praftices and Concluſions , as inthe Spe- 
cu.ation. Moreover, conſidering that this Aarticular Experiment was propoſed 
above thirty years ſonce, by our Countrry-man Mr, Edward Wright, to zxvite 
ſome to the trial of #t, as a thing which he would bave done himfelf, if be had. 
ſoxnd ſuch furtherance and opportunity as be deſired , which 1 ſeems be did 
not, nor any other ſince that time : Rather then ſo noble and ſo neceſſary a 


Preblem ſhould loxger reft unreſolved , I took the opportunity offered, boping + 


.2t may be an occaſion to whet on ſome others to dotbe like. This with ſome 0- 
ther things which I cenceived to be waniing in the praflice of Navigation, 1 
bave handled ws this enſuing Treatiſe , which I commend to your friendly ag- 
ceptance, Farewell, 


July the firſt, 1636. 
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CHAP. I. 


The canon Opinion touthing the Compaſſe of the Earth ; and. 
"F . quantity of a Degvee of the ſame, 


- T is a common received opinion in £x- 


— = T, 
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FILES gland, (and the like in other places) that 
OT © LH £3 allowing 5 of our Exgliſh feer to — 
(EH metrical pace, 1000 ofthoſe paces make an - 
$6 [talian mile, and 60 of thoſe miles inany 
Mil great Circle upen the Spherical ſurface of 
the Earth orSea make a Degree; and thus 
| it is ſuppoſed , that a Degree contains 6@ 
miles, or 60000 paces, .or 300000 of our Exyliſhfeer, and 
by ſuch miles do Mariners in: their Voyages by Sea keep their | 
Reckonings: And becauſe the whole circuthference of a Cir- 
tle is 360 Date : therefore the compatle of the Earth, accor- 
ding to this opinion ſhould be 2160 ſuch 7r4/5an miles, or 
21600000 paces, Or 108006006 of our Engliſh feer, Whence 
this opinion came, or npon what opinion it ſhould be ground» 
ed, Icanndt cernainly ſay ; It may ſeem ts be taken ,' or rather - 
| OP INEDENIS SS miſtaken - 


c. 


2 The Sea-mans PradZice, 


miſtaken from Prolomy, who ſairh, there are 500 Stadiums ina 
degree, the ſamme* was before affirmed by Adarinus Tyrius, of 
whom Prolomy ſpeaking in the 1x Chapter of his Book of Geo- 
grayby hath thele words 4 Sed in hdc qu0q; refte ſentic partem u- 
num qualum eſt circonlus maximus tricentorum ſexaginta, quin= 
gentam terra conſtituere Stadia , id enim confeſſis dimenſionibus 
conſonum exiſtu. Now 2, Stadin## not onely 'agongt the 
Greeks, but as appears by Horodor #5, amoneſt all ther Nations 
of eA ſia and in,Egypr, did contrk of 640 feer;;-or roo Orgyas, 
an Orgya comet ſix feer ax four cubyrs as opr fathom doth x 
the ſame is alſo teſtified by Suidas and others : Sothat a Degree 
containing 500 Stadiuins,and every Stadium 600 feet, it follows 
that a D:gree muſt contain 3co000 feet, exaQly agreeing in 
number with the common Tectjyed opjnion in Ewgland, which 
therefore may ſeem to be hence derived, and would alſo receive 
mach confirmation hereby (he Being art Aurholir eNſuchapproved 
credit) if 1t could be approved that our ZxyiiſÞ feet were exactly 
equal cothe Egyptian or Alexandrian foorgwhere Prolomy wrote, 
Otherwiſs that being true , that ſo many of their, feer make a de- 
gree, it will: follow , chat 4f oiirs'be greater, there be fewer of 
them contained in a degree ; if leſſer (as undoutzedly chey are) 


A. 
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Philander in; his Commentary.y C 
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it is evident , that there is no ſufficient footing for this common 
opinion in the aſſertion of Prolorsy. | 
Neither doth the praQtice and experience of Mariners. ia their 
Voyages at Sea prove it; forthere is no reckoning or oXperiment 
at Sea ſer down by any (that I haye ten) to confirm itz: And 
though ic be true , that in fayling between two placesthit lie 
neer to one and the ſame Parallel, they ground their reckoning 
chiefly upon this ſappoſition, that 300000 of our Engliſh feer 
make a Degree , yet can they ſeldome or nevyer by thoſe creckon- 
ings diſcern the Errour , the rather for that they haye been; and 
for the moſt part are Rti]l kept upon the Plain or Common 
Sea-Chart, which makes a Degree in any Parallel equal to 
a Degree,in the EquinoCtial ; and ſo makes a Degree in any 
Parallel to contein 300000 feet ; And it is-true, that in 
ſome Parallel a Degree doth contein onely 300000 of our Eng- 
liſh feet 3 namely , about that Parallel which is in Latitude 35 
degrees (as we ſhall further ſhew hereafter) neer unto whick 
have the principal of. our Eaſtern and Weſtern Voyages been 
made, And thus though this opinion of 300000 feet in a De- 
gree , and the projection of the Commen Chart beboth errone- 


ous , yet becauſe the errour of the one doth ores Inro 
by. Bxperignce 


other , they could not be ſo cafily diſcerned 
onely. | n 

This opinion of 300000 Epgliſh feet to a Degree , may ſeem 
alforo be ſomething confirmed-by an Obſeryation made by our 
Countrey-man fatter Edward Wright, upon Mount Edge 
combe neer Plimauth , of the Semidamecer of the Earth , which 
he hath ſet down in his Book, Of the CorreB ion of Erronrs in 
Navigation, Chap, 15. where he findes the Semrdiameter to 
be 18312621 of our Engliſh feet, whence it may be gathered, 
that in a degree of a great Circle of the Earth, there ſhould nor 
be full out 300000 of our free; burtthe way by him then uſed, 
though ic was very fit for the end whereunto he there ap- 
plies ir; namely to finde the dipping or depreſſion oi the appa- 
rent Horizon beneath the true ,' according to the heighth of 
the eye aboye the water 3 yer. will ze _ be granted to be 


ay 


4 


no exact = for finding the Semidiameter , and conſequently 
the Circumference of the Earth , or the quantity of a Degree 
on the ſame, and ſo he fayes there, that he uſed that way , becauſe 
he wanted opportunity to pur it in pratice a more exaRt way, 
Wherefore for the further” Satisfa&tion of my ſelf and others in 
this Point , and chiefly for the necef[ary uſe it hath in the Pra» 
Rice of Navigation, I hav: made the Experiment following, 
that (o the quantity of a Degree, and of the whole Compaſle of 
the Barth might ar lealt-wile be neerly knowa in our Engliſh 
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eAn Experiment made for finding the quantity 
of a Degree , and ſoof the (wenmference 
of the Earth and Sta in our known 
meaſures. 


MOKALSP Aving occafion to be in the City of York, , a- 
© (0D) (a >2u the beginning of Fave , «Ammo 16 5, I 

5 made chere teveral OQeiyations of the M:ridi- 
an Alcitude of the Sun: , the lat of which was 
made the eleyenth day of Jane , the skie was 
every of thoſe dayes ſomething over-calt at 
hoon, yetnot ſo much but that an Odbſeryation might be made 
toa neer ſcantling :- And becauſe the laſt of theſe Ovſervations 
is moſt fit for the preſeac occaſivn,and that day was as clear as any 
of the other , we will here eſpecially make uſe of that , being as 
followeth. 

Upon theeleyenth of f#ne 1635. I made an Obſervation neer 
the middlz of the City of York , of the meridian Alcitude of the 
Sun, by an arch; of a Sexrant of more then five foot Semidiame= 
tery and found che apparent Alcicude of the Sun that day at noon 
to be 59 degrees 33 mlnuces. 

I had allo formerly upon the eleventh day of Jane, Anno 
1633» obſerved in the City. of London, neer the Tower , the 
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apparent meridiati Alricude of the Sun , and found the ſame to be 
62 deg. 1 min, : 

And ſceing the Suns declination upon. the eleyenth day of 
June 1635, and upon the eleventh day of June 1633 , was one 
and the ſame without any ſenſible difterence ; and becauſe theſe 
Alcicudes differ bu little , we ſhall not need to make any altera- 
tion or. allowance, in reſpe& of Declination, Refraction, or 
Parallax : Wherefore ſubtracting the leſſer apparent Altitude; 
namely 5g degrees 33 minutes, from the greater 62 degrees 
I minuts, there remaines 2 degrees 28 minutes , which 1s the 
difference of Latitude of theſe rwo Cities z namely, of Loxdex 
and York, 

Alſo by the aforeſaid Obſeryation made in York, , it appears, 
that the Latitude of that City is-53 degrees 58 minutes al» 
moſt. | 

Bur to our purpoſe, comming at that time from thence to Lox- 
don, 1 further found by meaſure , that the. Parallel of York, is from 
the Para)lel of Londen, 'g9149 Chains; every Chain being fix 
Poles - and every Pole 16 + of our Engliſh Feet ; tharis, every 
Chain ninety nine Feet. ( After what manner I found this to 
be ſo, we ſhall further expreſſe hereafter :) Burthus, as I fay, 
I found that 79th, is more Northerly then London, by 9149 
Chaines : And before, we have noted that theſe two places differ 
in Latitude 2 degrees 28 minutes : therefore it follows, that 2 
degrees 28 minutes of the mexidian on the Earth and Sea, is e= 
qual to:9149 Chains, And if accordingly we would know how 
many of theſe Chains are contained in one Degree,we may finde 
that by the Rule of Proportion, firſt reducing the Degrees into 
minutes, and then ſay, 


If the difference of Latitude 148 co, &, 7-82974 
oive ſuch a number of Chains, 9149 3.96137 
Then one Degree, that 1s } :*:. 1.77815 
gives of ſuch Chains 3709009 Ze56926 


7 
and ſomewhat more, namely, five Feet, which reduced into Feet, 
make 367196 ; that is, 367200 Feet in a Degree, lacking four 
Feer , which here we regard not, - | 


B z Thus 
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Thns then actording to this Experiment, it is evident thac 
ene degree of a great Circle meaſured on the Earth , is neer 
367209 feet, which in our Poles of 165 feet, is 22254 poles, 
and abouc one half, and theſe reduced ifico Furlongs, at 4 poles 
to the Furlong , make 556 Furlongs and 14 Poles ; and laſtly, 
theſe reduced into ovr Engliſh miles of eight Furlongs to a mile, 
make 69 miles, and 4 Furlongs, 14 Poles, that is 695 miles, and 
14 Poles to a Degree. 

And hence according tothe next approved Hypotheſis of the 
Sphericity ofthis Terreſtrial Globe, we may finde the compaſlſe 
of it, as followeth. Bur firſt , you may note , that we ſeal nec 
here of che compaſle of the Earth in any Parallel or lefſer Cir- 
cle deſcrived upon any (ide thereof (that being various according 
to the different ditance of thofe Circles from their Poles) bur of 
the Compaſle taken inthe middle.or greatelt thickneſſe of rhe 
Globe , namely, in any great Circle, ſuchas divide the whole 
Globe into rwo equal parts, of which kinde are che EquinoRial 
and all Meridians , 8c. this being properly the Perimeter , or 
Colnpaſle of a Spherical Body, 

Nowſeting a Degree is the 360part of the circumference of 
a Circle {for any Citcumference being divided aQually, or 
fuppoſicion into 350 equal parts , rhoſe parts are called Degrees 
it we can finde how many Feet, Paces, Miles, or other known 
meaſures are contained 1n one of thoſe Degrees , then ſhall we 
eafily conclude how many of the ſame known meaſures are con- 
reined in the whole Circurnference: Bur by the former Experi- 
ment we finde, that in 'one Degree of a greac Circle on che 
Spherical Suaperficies of the earth, there is contained 367200 
Feet ; therefore it is eyident, that 360 times 367200 feet 1s the 
Compaſlc of the whole ; wherefore multiplying 367200 by 
366, the ProduR is 13 2192000 feet, which reduced into Poles, 
15'$011636, andtheſe reduced into Furlongs, are 2002.96 Fur- 
longs 36 Poles ; and laftly, theſe reduced into miles are 25036 
- miles, and ſomewhat more for the circuit of the Earth 
and Seca 


If turcher we defire the Diameter and Semidiameter of the 
| Earth 
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Earth, foraſmuch as it is proved by eArchimedes, that the pro. 
portion of the. circumference of a Circle is to the Diameter 
thereof, almoſt as 22 to 7 ; Therefore by the Rule of Propor- 
tion, As 22to 4; So is the Circumference of the Earth , to the 
Diamerer thereof: So that multiplying the Circumference of the 
Earth, namely, 1 32192000 feet by 7, anddividing the ProduR, 
namely, 925344000, by 22 the quotient, namely, 42061091 
15 the G—_ of the Earth in Feer , the half whereot, namely, 
21030545 teer, is the Semidiameter of the ſame , being 21 mil- 
lions of feet , and ſomewhar more: theſe reduced into Eng» 
liſh miles, as before we did the Circumference, ſhew the Diam:- 
ter of the Earth to be 7966 miles, and ſomewhat more, and the 
Semidiamerer 3993. And thus we have the Gircumterence, 
Diamerer, and Semidiamerer of the Earth, as alſo the quantity 
of a Degree of the ſame Gircumference in known mealures of 
Feer, Furlodgs, and Afiles, &c. There are onely two things 
here, which may ſeem doubtful z namely, the Experiment it felf, 
and the Hypotheſis of the Sphericity of this Terreſtrial Globe 
confifting of rhe Earth and Sea , for theſe being admitted, 
ou meaſures thence deduced as before , wall neceſſarily fole 
OWs x 
Now touching the Experiment, I confeſſe, that ro haye made 
itſo exatly as were requiſite , and in all points ſo as I ſhall 
ſhew in the Chapter followjag , would have required much more 
Ate and expence then mine abiliry would reach unco ; Yer 
having made Obſervation at ork, asatoreſaid, I meaſured (for 
the nolt part) the Way from thence to London, and where I 
meaſured not , I paced z (wherein through cultome I uſually 
come yery neer the truth ) obſerving all the way as I came, 
with a Circumferentor all the principal Angles of polition or 
windings of the way, (with convenient allowance for other lef- 
fer Windings, Aſcents, and De{cents) and theſe I laid nor down 
by a ProtraRtor after the uſual manner , but framed a Table 
much more exaG& and fit for this purpoſe , as we ſhall after 
after ſhew; ſo that I may affirme the Experiment to be neer 


the truth, 
Touching 
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Touching the Hypotheſis that the Earth and Sea make on. 
Spherical or round Body , it is generally agreed upon by 21! th_ 
Philoſophers, Aſtronomers, Geographers, and Navigators, an 
cientand modern , ſome reaſons demonſtrative for the confir 
mation thereof may-be theſe. 

Firit, he Edliples, eſpecially of the Afoon,which are cauſed by 
the thadow of the Body of che Earth being interpoſed berween 
the Sun and the Moon, and as much as this ſhadow doth fall upon 
the Moon, alwayes and on eyery fide circular, and ſo appears to 
ws, ic is manifeſt by the Opticks , that the Earth from whence it 
procceds is a Spherical Body, 

S-condly, likewiſe the Eclipſes of the Sun, whlch are cauſedby 
the interpoſition of the Aſoon between the Sun and thoſe places 
where it appears Eclipſed ; I fay It could not be determined 
when and in what place ſuch an Eclipſe ſhould appear, and 
wherenot, if the form of the Earth were not known ; but ſce= 
ing the places where ſuch Eclipſes happen, and where not, may be 
and are uſually determined, and that upon this ground; that the 
Surface of the Earth is Spherical, it is thence alſo ratified to be a 
truth, 

Thirdly, the Sun, Afoon, and Stars do riſe and fer , and 
are upon the Aeridian ſooner to thoſe that are reſident in the 
Eaſternparts, then to others more Weſterly , and that in a pro- 
portion anſ{werable to the roundneſle of the Earth, as the Planets 
and Stars are upon our Aderidian at London ſooner by almoſt four 
hours , then they ae to thoſe that inhabit Summer 1lands, 
and the confines of Yirgivia and New England: And ſo in 
Eaſt- India, and other Eaftern Regions, the Sun and Stars 
are {ooner upon their fcridian then upon outs , which is mani= 
felt tobeſo, as by other reaſons, ſoeſpecially by the Eclipſes of 
the Adoon : for an Eclipſe of the Afoon hath not in it ſelf any 
diverſity of time , being at one and the ſame inſtant without re- 


ſpeR of places, yer becauſe in the Eaſtern parts the day is begun, - 


and it may be far ſpent before it begin in places farre Weſterly, 
cherefors ſuch an Eclipſe may appear to the Eaſtern Inhabi- 
rants towards the end of their night, which to the Weſtern ape 
pears 
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pears in the beginning or middle of the ſame night with them, 
and ſo the difference will be more or lefle , according to the 
differentdiltance of thoſe places in Longitude, 

Fourthly , furthzrmore we ſce, thac going or fayling to the 
Northwards , we have the Artick Pole and Southern S:ars more 
elevated, and the Antartick Pole and Northern: Stars more 
depreſſ:d , the Elevation. Northerly increaſing equally , with 
the d:preſſion Soucherly, and either of th2m proportional to 
the diſtances which we go : the like happenech in going to 
the Sourhwards, Belides the Oolique Afcenfions, Deſcenfions, 
Occulcations, Emerfions , and Amplitudes af Rifing and Set- 
ting of the Syn and Stars , in every ſeycral Lticudg , agreea» 
ble ro the Hypotheſis of the Exrths Sphericity, All which 
could not be ſo ,* if the Earth wece of any other then of a Sphe- 
rica] form2, , 

Fifthly , ſo1f we ſtand upon the Sea-ſhore , and fee a ſhip 
farre off under ſail making towards the Land , a: firſt we ſee 
onely the Top fai's or highelt parts, and withal do manifeltly 
behold the convex Superficies of the S:a , as it were raiſed and 
interpoſing it ſelf berween our fight and the Hull or Jower parts 
of the Ship, till ſh approacheth- neerer , and this uniformely, 
every wayes alike , and proportionably to the feyeral di- 
Rrances which evidently demonttrarte the Spherical roundneſſe 
thereof, 

Sixthly, Andlallly, (co adde no more) the Navigations of 
theſe later times make ir apparent, thoſe eſpecially that have been 
made round about the World , as thoſe: two Voyages by ourta- 
mous Countrey-men Sir Francts Draks and Mr, T homas Can- 
diſh, both which ſeverally ſayling from our Coalts coth* Weſt 
Indies, and paſling the (traights of Aſagellane : continued their 
courſe Weſterly , till they came into thoſe parts , which are 
from us to the Ealtwards; nainely , t the Eaſt- [ndies, and fo 
failed till Weſterly ill they came to Cap bon Eſperance, and 
thence recurned into England , having ſailed about the wholz 
Terreſtrial-Globe , they found nothing by their Obſervations 


or reckonings diſſonanc. from the uniforme Spherioity thereof 
in 
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in all fts parts. That they came ſhort in the number of dayes, 


one, or reckoned the time of their abſence lefle by one day and 


a night then they which remained at home , this further confirms 


the thing in hand, 

Yer whillt we ſpeak here of the Roundneſle of the Earth and 
Sea, we intend it not ſo ſtriRly as if it were a thing turned round 
without any inequality in its Superficies : But as a Bowl or Ball, 
chough it bave ſome duſt or ſmall grains of ſand — thereto, 
may (tl be ſaid ro be round. So though the Lands, Hills, and 
Mountains be ſomewhat raiſed above rhe Spherical Superficies 
of the Sea, andif there ſhould be alſo ſome Yalleys or botromes 
more depreſſed ; yet ſecing the greateſt of theſe inequalities have 
ſcarce any ſenſib'e proportion to the whole z we may well affirm 
the Wholeto be round. 

The relations thade of the prodigious height of ſome Moun- 
2210s, as tobe 60 or 50 miles high, if it be underſtood of their 
perpendicular or dire& height are fabulous z the Mount Atlas 
is recorded by ſome of the Ancients, to reach up almoſt to the 
Moon , and to be as it were a Piller for the Heavens to reſt upon, 
being meaſured Geometrically by Erateſthenes , the perpendi- 
cular or upright height from the top thereof ro the Valleys be- 
neath, was found ner to exceed ten Stadiums , which of our 
Engliſh meaſures is little more then a mile and a quanter, a Sra- 
diam not much differing from our Furlong , and the IiKe might 
be ſhewed of others. 


Bur if we admit the higheſt mountains to riſe perpendicularly | 


aboye the Spherical Superficies of the Sea two miles , yer ſeeing 
che Diameter or whole thicknefle of the Earth, is as we ha ve 
before ſhewed 7966 miles, this eXorbitancy or difference of 
ewo miles is of (mall moment ; yea, if there were any mountain 
ejght miles 4n height upright , yet this compared with the 
whole thickneſle of the Earth, is little more than one thouſand 
part thereof ; therefore we may conclude, that this TerreSirial 
Globe , conſiſting of the Earth and Sea is Spherical, We come 
in the next place to ſhew by what way of meaſuring we found 
the Parallel of ork, to be diſtant fromthe Parallel of Londey, 
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9149 Chiins. Ando how the diſtance of the Parallels of rwo 
Places may be exactly meafured. 


CHAP 11IL 


oe moſt exall way for finding the quantity of the Diameter 
and Circumference of the Earth and Seg, and of a 
Degree on the ſame. 


Do the more fully fer dgqwn' the way of making 
this Experiment, that {0.1 "may give occafion 
| toany who are ſonobly minded c a publique 
N71 Tj 200d, as to be -— wr charge. to make LG 
(SIS and more cxatt trialÞrhereof; '- Now then the 
SAD bet and perfetett way is , to obſerye {o- exactly 
as may be the Summer Solſtitial eAltrrndes of the Sun at two 
places, ſo farre diſtant aſunder, and Hying{o near North and 
South each from other, with ſo dire "and fair a way berween 
them, as conyeniently ' may be choſe Suppoſe for example 
Chrift-Charch and Berwick, or ſouie other place in the fur- 
thelt parts of Scat/end, for the further theſe two places are each 
from other ; the more perſeRly may this bufinefe be performcd, 
Then meaſure as truly as is poſſible, and ſer down in a Book, all 
the way between thoſe two places, with all the Windings, A(- 
cents and Deſcents that are therein, whereby with help of the 
infuing Table, you may eafiiy andexaQly finde how much the one 
place is more Southerly then the other. For this purpoſe the Plain 
T able is not the fitteſt Inftrument, but rather a Theodelrte or Pe= 
rattor, or lome other of that kinde,obſerving diligently the Vari- 
ation of the Needle, The Chain may be fix poles lang,or rather 
I 00 feet, & the Table ficred accordingly (bur the Table follown:g 
is for polrs).if it ſhould be much longer,it would be coo heavy. 
The High-wayes are commonly crooked, yer becauſe of ſur - 
dry obſtacles and impediments which are incident 'ditt' of the 
Way , and becauſe a man cannot certainly at firſt dire& himſc!* 
the nearelt and beſt way to the place jznrended \ it would be ex- 
C pedient 
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pedient to meaſure the diſtance as aforeſaid ; Fir » inthe Highs 
wates, leading from the one to the other, and then. in the near 
and beſt way that coutd be choſen berween them » and foif an 
notable Errour happen in the one, . it may be diſcovered. and 5 
mended in the other. The form which I obſervecin ſetting down 
the meaſures and angles, was according to this Example. 


Deg. Difance. North. | South, | Eaft. , w:8. 
SE z1 » A Rt 4. _ 
| HHH | | 
SE HHH 

20 | 
SE 13 LLLLL & | | 
THHHHHiHti- 
SE 13 | pt i 
> 4 : 
5 oxjtnf—— | EE] 


_ 


Ir is to be underſtood, that the Table here following was be- 
fore calculated to ſerve inftead of a Protreftor , for a Circumfe- 
rentor, or other 'Graduated Inſtrument, and for a Chain of three 
Poles, which for the moſt part I uſe z yer it may very well be ”- 
plyed to- a Chain of fix Poles, (as in this bulineſs it was) reck- 


cougenay Chain to berwo,8&c, And thus for every ten Chains 
x 


of (ix Poles to a Chain I make two ſtroaks, ſignifying two Chan= 
ges or 20 Chains, and ifthere be any odde Chains, for thoſe I ſet 
a figure in another line next below; and if inoreoyer any odde 
Poles, whether one or two ; for thoſe I fet another figure in a 
third line below,  ; | : —— 
Thus the Jaſt entrance before-going ; being SE. of Des 
Srees, HIHLELHS ſignifies chat the Line upon which I went, 
Þ 
' 


2 
was from the Souch-part of the Aſcridian to the a2. = 
KINg : 
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King afi afigle with the CAMeridian of 5 Degrees,the nine roaks 
ſignifi nine Changes , orninety Chains, the figure 5 fignifieth 
five Chains, and the figure 2 two poles, So thatir is to be read 
thus;South-Ealterly 5 Degrees,g Changes,y Chains,and 2 Poles; 
and the like 15'ro be underſtood of the reſt, Bur for the moſt part 
having liberty of ground, I end the meaſure of every line, cither 
with 2 whole number of Changes, or at leaſt of Chains, 

And thus proceeding all day, towards the Evening, or when 
elſe I haye time convenient , I reduceall theſe Diſtances » upon 
what Lines or —+ oo ſoever they be, to Niſtances of North or 


Somh, Eaff or Weſt, as here appears, 
Deg. Diſinnce. | North. | Somth, | Eaſt, We, 
þ 50G 2571| x 
SE 31] Hh af 4, 
I a0; 2319] 1026 
SE - 204 With) | oro] non6 
| trith—>— o16g| 062 |- 
SE 3 HHH 2923 | 675 
YG — | — 
YE 13] #hH— 1754] 404 
[ann 1499, T1 £52 
oo 02 —_— 2690 _ 235 
05 | Sith o149| 923 | 
| # & 0020 | 902 
— 
Chaines. J71 | [16286 4573 033 
2 O J2 
Poles, | 1715 | 75:86 © 4536 | 


"We will explain the laſt, and ſo the reſt may eaſily be under= 
Rood: S.E, 5 deg, \\ [1111 11-5+2» bere becauſe T haye SE, the 
numbers taken out of the Table muſt be pur. into the Columns en- 
tituled South and Eaff, Then in the Table under 5 deg. I look 
for y Changes,and finde againſt it 2690,and in the adjacent col. 
Uurider the compl. thereof 235zand becauſe S F 5 deg, is lefle then 
45 deg.that is nearer to the South then to the E, Ipurt inthe col. 


entituled Sour 2690;and in _ entituled Eft 235 ; then again 
| 2 in 
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in the ſame Tabular Column under 5 degrees, I finde againſt $- 


Chains, (cucting off a Figure; becauſe.5 Chains is bur the tenth 
part of 5 Changes) 149.to be put in the Sowh Column , aud 1g. 
for the Eaſt Column, 


Laſtly, againſt 2 poles I finde for the Sowrb Coluun 20, and 


for the Eaſt 2,and the like is to be underſtood of allthe reſt, 


Now ſuppoſing this laſt to be a place, whoſe Diſtance and Sj. 
ryation from the firlt is required, I ſumup the Columns ſeverally . 


and of the North and Seuth:Columns ſubſtraR the lefſe from the 
orcater,and (o of the Eaſt and Weff Columns; and fo it will ap= 
pear how-much North or South, and how much Eaſt or Weſt the 
la(t place is fromthe firſt, 

As in this Example, we finde the laſt place to be. to the Sourh- 


wards of thefirtt 1628 Poles , for the laſt figure may be cur off, . 


being uſed in the Table, onely for the mort-expaeſle, or many be 
made a FraRtion, and fo itiis 1628 Poles ; Likewiſe the laſt 


place is co the Ealtwaxds ofthe firſt 45215 Poks , andthus I proe - 


cced all the way. 

Now touching the angles of aſcent. and deſcent of Hills and 
Valleys, co have obferyed them. exaRtly , would have' required 
more time' and charge then I could of my felf_beftow ; yer I 
made allowance for ſach of them as were of moſt moment , he 
that would obſerve them.all, may either make two or three 
Columns more, or keep an account of them.apart by themſelves, 
Bur if he inrend no furrher uſe of them , but to finde the neareſt 
diltance, he need norſet them down,: but make © allowance for 
them on the ground,” Keeping his diſtance intire wichour 
FraQions, 

As.admit I obſerve the aſcent from the Valley tothe brow of a 
Hill ro be 14 degrees aboye the Level or Horizontal*Line, and 
that meaſuring; I finde the diftance to be 30 pokes; 1 cam to 


the Table, and under.1 4.degrees,and-againſt 16 Chams', I finde 


2911, and 7 26, ihewing that the Level or Horozaqntal diſtance 
from my Station to that Brow is onely 2953 Poles , and 
that che hejehe of that Brow- above the Level Line, is 7:55 
Poles Bu tinding chus that. the Myparbenn/at bring 3 yk 
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Baſe or lovel line is but 29535 that is leſſe by 42. becauſe I 
would ayoid this Fraftion , 1adde to the end of the foreſaid 
meafure of 30 poles upon a level Line 22 of » Pol: , andthen I 
may accoun: my (cIC tanr irom the place in the Valley where I 
made Obſervation 3o Poles ina Level or Horizontal line, aud ſo 
ſer down the diſtance without a FraQtion : the like js ro be un- 
derſtood of all other Aſcents and Deſcents, . 


SSSSSAAK SAS SASSSS 


Here followeth the T able.. 


|ideg-89 4. 2.4. 188 34 (874.44 8645 d. (85 de 


1} 300 $5| 300] 10] 30o| I5 299 21| 299\ 26 
2] 600) 10 600] 21] 600 31, 599 42| 598] 52 
3| 900} . 15| g90o|.. 31 899} 46 598 63; B96| 79 
4/1200] ., 20 1200|  42|1198] 621198. 84|1195| 105 
11497 781497 10511494] 131 

| 1798] 931796, 12611794} 157 

2100] 37/2099] 7412097] 110.2095, 147/2093| 83 
__ 42/2398] 8412397] 1242394 168|2391]| 209 


2700] 4712698] 9512696]. 140.2694 189/2690| 235 
3000) 52/2998] I.05}a996| 1572993 210/2989| 262 
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The SriuCture of this Table is from this ground : 

As Rad is in proportion to the Difance of rwo places 
meaſured in their Rumbe, (o is the Sine of the complement of 
that Rurpve, to the difference in latitude of theſe two places, 

And ſv is the fine of chat Rumbe, to the diſtance of the Aﬀe- 
ridians bf thefſ- two Places, As admit I meafure South- Eaſterly 
20 dey. oo Poles, here then the Rumb upon which I mcaſure, 
maki: g with the Meridian an angle of 20 degrees, I ſay, 

As R :dim 18 in proportion 


»*) the diſtarice meaſured 3o0poles 2, 47713 
So 15 ch: ſine complement the Rumb, SE. 20 deg. 9. 03299 
to the Difference of latitude 281 24 fere, 2-4501t 


Whereby it appears, that the difiance of the Parallels of theſe 
wwo places 1s 281 2; Poles; or that the place whereto I mea- 
fure, is more Seutherly then the place from which I meaſured, 
by 2$1;%; poles, Now for the diſtance of their Meridians, 


ly, = 

As R adinc is in proportion 
to the diltance meaſured 3os poles z 2+ 47772 
So is the (ine of the RumbS E eodeg, | 9. 53405 
£0 their diſtance in longitude 102 525 2, 01117 


OO ———————— EE, 


#| Polcs| And thus] finde the place wheretoT meaſured is 
"18. 1 more Eaſterly then the place from which I meaſu- 

6, - red by 102 FF poles, and fomewhat more. And 

; - '3®1in like ſort may be found all the other numbers ex- 
 *4:57lprefed in this Table 3 but having thus found for 
112.76 every Degice ro 45 Degrees two numbers, the 
140-95 |reft may be deduced from them , as in this 
169.14|Example: 3oopoles at three poles to the Chain, 
197-33]isan hundred Chains or ten Changes, finding 
225+53(chat in ten Changes upon this Degr:e , the dif- 
253+71|ference Southerly is 281 +2 poles. , it mult be 
281.92 for five Changes , which 13 juſt halfe ſo- _ 
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by almoſt rqt, and for one Change, which isa tenth par: 
28 7 fere, and (o for \Ywo Changes twice fo much, that is, 56. 
for three Changes thrice ſo much, that is, the fumme of the rwo 
former, namely, 8475, and ſo by Addition onely you may finde 
che reſt, as in this Tabl:, which 1 ſhall need to proſecute no fur- 
cher. And thay you may make it to the hundreth or thouſand 
parts of a'Pole, but this for ordinary occafiors, for which ic was 
at firſt intended, may ſuffice, 

And utes this Example, it will be eaſie to trams the 
like Table for a Chain of any other ſize, or for any other mea- 
ſure which you uſe, 

[: may be objeRed , that howſoever this Rule holds true is 
Plain Triangles, yer the Len. af here vſed are neither plain nor 
Spherical; fora plain Triangle is made of three right Lines, 
and a Spherical of three Arches of great Circles ; but in this the 
three fides are of three ſeyeral kindes ; namely, one fide is an arch 
of the Meridien, and ſo ofa great Circle, another an arch of a 
Parallcl, and fo of a leſſer Circle, the third Gde or Hyporhenuſal 
beiog the Rumb, is no arch of a Circle, but a ſegment of an Heli> 
ſpherical line. | | 
*. BueT anſwer, thatnotwichſtanding this may be ſpeculativcly 
conceived, and ſo demonſtrated to be no plain Tiiargle, yet in 
ſo (mall Diſtances as theſe which here we uſe,there can be no ſen- 
fible nor ſcarce any numerable difference, Yea, the diſtance be» 
eween two parallels by the Rumb and Diſtance given (teing the 
thing here chicfly aimed at) is yery exaRtly found by this Rule, as 
before we hayc ſhewed, and as is more fully demonſtrated by 
Mr. Wright, inthe 13 Chapter of his Book, Of the correfiion 
of Exronys in Navigaticn: Whence we may conclude, that the 
parts of che Aferidian colleQed by this Table according to the 
Rumbs and Diſtances , as we have before ſhewed , do give the 
erue meaſure of the ſegment of chat Aferidian intercepted, be- 


rween the parallels of the cyro places propoſed; 
Dy---- CHAP. 
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CHAP IV. 


Of the difference of Lovgitnde, Poſition aud Diſt ance of York 
and London : gAnd how the Maps of England way by 
this Exyerment be reformed, eſpecially in the 

Latiiude of Places. 


XA Rope - come next to (piak of the Eaſterly. and Wee 
VAI (tcily iftances gathered as before 3s ſhewed by 
WE $/ theſe Tables, and to finde thereby the diflcrence 
FER Longitude,aud of this we will give an Example 
SVEWD in the kore-faid Experiment ;. whereby we finde 
thatthe diſtance in Longinide : Or the Eaſt and 

Weſt diſtance between Jorkand London is neer 14000 Poles, 
Londop being, ſo much more Eaſterly then Tork,. And before we 
have found thar in a degree of the Xferidian, and conſequently-in 


a degree of the EquinpQtial there is neex 370c5;. Chains, arfixx 


Poles roche Chain. and this 14000 Poles converted into ſuch 
Chains 4s 23334 | | 


Which 23332 Chains (for finding" the difference of Longi- 


tude) are nor te be reckoned jn the Parallel of Terk, that being 


roo.rouch Northerly , neither in the Parz1cl of Londov, being. 
09 much Souther)ſ ous n a ©1ddle parallel berweep. both, name=. 


ly ,abour the Latitzde © ''5 2 degrees 45 minures, [Now to finde. 


-. 4 


# 


in the parallel of 52 degrees 45 minutes, ſay, 

AS Radius is in proportion . : 
to Sine complement the Lacitude ſe 52 deg. 45 min. 9g. 78197 
SSir'ths meaſure of a deg, in che EquinoQuul 370953 3.56927 


what difference of Longitude 8 anſwerable ro this 233 33. Chains, 


to the meaſure of a degree in that Parallel 2245-gz, 3435124. 
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And thus we finde that in the Parallel, whoſe Latitude is 5 2 
degrees 45 minutes, there are 224553 Chainsanſwering roa 
Degree, whereby it appears that the difierence of Longicude be- 
rween Tork.and Londew is more then one degrees and to finde 
how much more, ſay again by the Rule of Proportion + 


As the meaſure of a degree 2245+ Co, ar, 6.64876 
Is to a degree in Seconds, 3600 2:55630 
So is the meaſure given, 23335 3+36797 
ro the number of Seconds, 3741 - 3-57303 


Which reduced, is 1 deg. 2 min, 21 ſeconds, 2nd thus we finde 
that Londex doth differ in Longitude from York. 1 deg, 2 min. 21 
Seconds, being ſo much more Eafter]y. 


Thus having the difference of Latitude z asalſo the difference 
of Longicude bexween theis ewo places, we may. (according to 
the ſecond Problem of Sailing by AMercators Chart) finde the 
Rumb from. Lendon to York to be 14.degrees 20 minutes from - 
the North to zhe Weſtwards ; that-;is,. Nonh by Welt 3 de- 
grees 5, minues Weſterly «904195 Sbſtagcs 4p, .that. Rumb 
9442 Chaios, | Bur rþcix difiance, in the, Hgh-way, by: reaſon, 
ot aþe cropkeceſl and unevenneffe of it, was mare by about-an 
czgnen pail,  _ oo 1ittl (; IC 9 utg Ly 

Andi like mis by Uſe fot mngal ary Faces: hes 
rween theſe, buretachng previty we paſle chat ger, 25not my 
pertipenato ous prelegs porpole; onglyFrorelſing be. Lacjoudes of, 


lame;akahe princigaz piahem, 25 follower «,, romn dc] in: 
emperor > non 
As the Latitude of T#rk, we finde tobe 573 deg, 5Smms.- 
Doncaſter ; 53 deg. 32 min, 
Newark upon Trent. 53 deg, 5 min, 
| ef 52 deg. 54 min, . 
tamford 52 deg, 38 min, 
————f-__._____QJvDvwv  . i. 
KRoyſtou 52 deg. 3 min, 
Ware | 51 deg, 48min, 
L oxdon- 51 deg, 30 min. + 


We - 
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We further noted in this Experiment,thac howſoever the nttme 
ber of miles beeween Ware and Lexdow arc almoſt the ſame by 
eſtimation that they are by meaſure ; yer all the way beſides from 
York to Ware, 2 meaſured mile confiting of 320 Poles is buc 
three quarters of a mile, as the miles lie by eltimation or come 
mon account zſo that eyery where (for the moſt parr) three miles 
by eſtimation make four meaſured miles, And a minute or the 
Extieth partof a Degree, is almoſt in the middle berween 
them both : So that look how Much a meaſured mile is leſle then 
= minute, ſo much or ſomewhat more is a mile by eſtimation 
greater then a minuce; for as there is contained in a Degree of 
meaſured miles 69% and ſomewhat more, as we have before ſhew- 
ed, ſo of our common eſtimated miles , there are cantained about 
51xina Deepree, 

Upon thele grounds the whok eAap of this Kingdom might 
be much reified , eſpecially in the Latitude of Places ; tor 
though we cannot hence determine certainly the Latitudes of any 
other places beſides thoſe which were in the way , or at leaſt in 
fight as we came up (the principal of which we have before no» 
ted.) Yet we may neeerly conjeQture the Latitudes of moſt parts. 
of Exyland, by 'theie Diſtances and Poſirions from rheſe ; bur 
theſe things being beſides our ſcope ang! purpoſe inthis place, we 
fhall onely co the latitude of ſome principal places , pro- 
bably gathered fromthis Experiment, wich the nl} ar of the 
ſame places, as they are fer down by Afr, Speed in his Geogra- 
phical Deſcriptions ot England; thatſuch' as pleaſe to examine 
= inany particulars, may know to which chey may more ſafe- 


can, 
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Latie, |Latit. 

by this|by 24. | . 
Exper, Sp.map | Exp. Sp, map 

D.M.1D.4. |  ID-MD.Ac. 
Canterbury 5t 17/51 29] Norhamprox 53 14/52 36 
(tichefter 50 48|50 51| Huntington 52 1913} 44} 
Guilford 5 12|51 22| Sramford 52 38153 94 
Wincheflty Ft ©3]51 11} Leiveftey $2 40153 06 
Dorcheftey - { 50 49150 44 | Lincohs 53 14/53 50 
Exceſter | 50 43/150 48 Newark.upon | 
F Yells FI 12152 221 Trents 53 ©5153 3s 
Salibury 5t 0451. 12 | Nottinghans | 53 00153 32 
Reading $1 28/51 42!'D 52 58153 30 
opdon 'Fxk ZojFl 45 | Stafford [92:52 F3Z 22 
Solcheffer Fl 58 F3 16 Shrewrbury 52. 4 F3 16j 
Ipſwich 52 08/53 30|Chefter þ53 16153 52 
Norwich 52 42153 ro | Lancaſter | 54 1015+ 57 
fambrid c 52 12152 32}; York 153 58154 44 
Hentord 51 49152 06| Richmondin | | 
Bedford 52 o8\52 30| Yorkſhire. | 54 28155 18 
Buckingham, F2 00/52 20 King ſtone upon 
Roy ſton J2 eql53 34 Hull, 53 4354 29 
Oxford 51 46|155 02 Dontaftep 53 32154 12] 
Glocefter $1 53/152 12| Durban 54 50155 45 
Hereford 52 07152 27| Carlile os ools5 56 
Worceſter I2 14\52 *6| Newcaftls 55 ©:(56 01 
FVarwick. 52 20152 45| Barwick, 55. $4157 oz 


' The Latitudesof theſe Places inthe firſt Column expreſſed, 
ate ſach as are probably gathered from this Experiment, Bur 
| in: 


"26 Zhe-Sea- mans Prefiiees 
an the ſecond Column, there is ſer dowa the Latitudes of ſome 
| | ore as they are expreſſed by Afr John Speed in his cAfap of 
Ergland;ſer forth in his Bookzemutuled The Fhearre of the Ene- 
p20 of greae Britt gin, and lealt-there ſhould be any miſtake in 
1s Map, I hayt confefred thefe Laricudesthencegathered with 
the Latirudes of the fame Places: fer down by him.1n words ac 
large, in his deſcriptions in each ſeveral County , and finde them 
neerly to agree, eXcept in the Latitude of 'Berwick,, which in his 
Afap he makes to be 57 d:grees 3 minutes , but in his Hiſtorical 
Deſcriptions of Northwmberland , he relates it to be 55 degrees 
48 minutes, whichlaſt is much neerer the truth, but ſeems not co 
be his meaning ; becauſe then he ſhould make ic more Southerly 
then Newcaſtle, yes more Southerly then he doth Caris/e, which 
by his CAap, ind alſo by his words in his Relation of Cumbey- 
laxd is mn the Latitude of 55 degrees 56 minutes. Whereas Bars 
wick.is aboyei50 miles tarde, ; 
By theſe you may neerly conjeQure theLacitudes of other parts 
of E ine 7+ tas in or neer the ſame Parallel with any of chems 


And hence alſo it appears, thar the difference, of Latitude. be- 
eween Berwick, and the South-coaft. of England neer Chriſt- 
Chwychis little more then 5 degrees,nor 6 degrees and mote). as 
"Come of our Afaps make ir.Bur thefe cthings we muſt leaveythat we 
may proceed to that which is principally intended, enely we will - 
firſt rouch a lictle uponthe uſe of the fore-going Table in Plor- 
ting and Suryeying of Land, 


ts —_ as 
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CHAP. V. 


To Delineate the Plet of any Forreſt, Park,, Common, or 
other piece of Gren:d '-@5 alſo of Rivers, Hayborrs, 
&c. ſpeedily and moſt exalth, 


<>m>NfAEY Y intent is not hereto preſecute at latge the Plot- 
VE/AG+ ting of Grounds, being a thing handled by 0s 
g Ly 5 5 a yo 
51 the:s,, creating of Surveying 2 But cor ſiderirg 
LB $g thatthe wayes by them direed aud by others 
<< JD AN] praRiled 3 in delineating or laying down the 
D1.ta"ces and Angles obſerved by the Circam- 
ferentor, Theodo/ire, Perattor, or other graduaced Inftrument is 
by a Protrattor, and that the Table before going, or chat which 
folioweth towards the end of this Treatiſe, (erycth for that and 
the like purpoſes , almoſt as ſpeedily , and farre more exaQly, 
I ſhall craye leave co digreſle a liccle to ſhew this uſe of it as 
briefly as I may, Therefore paffing over the method to be n= 
ſed inſetting down the Names of the Grounds, the Tenants, 
Borderers, and other remarkable things, and leaving every 
man in theſe co the wayes whereunto he is accuſtomed, You 
may (as ſometimes I do) make a Book in a long Ottawo, 
and upon the left fide thereof ſer down ſuch things, as theſe be= 
fore mentioned, reſerving every right fide, and dividing th:m by 
Ruled Lines into (ix Columaes ; as hereafter followi:.g ap 
eareth, 
: And having taken and ſer down your Notes in the Field on 
the left ides or pages of your Book , you may inthe Evcning or 
nexe morning before you go out, or when elſe your occ:hons 
will permit , fer dowa in the firft Columns onthe right i:de, how 
many Degrees the Lines upon which you have trave {cd are 
diſtant from the North or South part of the Meridian cowards 
the Eaſt or Welt, and inth: ſecond Columasthe quantity of the 
ſame Lines, jn Changes, Chaines, and fingle Poles, and parts 
of Poles, 
| E As 


a3 "Thi Seb-vians Prafiice. 
As inthrs Figure, ſuppoſe the Line from A to B to be dire&ly 
Eaft ſeven Changes, that is, ſeven times 20 Poles, or 210 poles, 


from Bro Ccothe Eaſtwards of the South 3 5 degrees, 5 Chan- 
ges, and one Chain, from C to D, to the Weltwards of the 


South-3 > degrees, five Changes, and four Chains, from Do E, . 


E* WW 


| 


bo 


to the Weſtwards of the South $odegres, ten Changes, from E 
toÞ, tothe Ealtwards of the North 25 deg. fix Changes , three 
Chains, and two thirds of a Pole. And laſtly, from F co A,the 


place where [I firſt began to the Weltwards of che North g deg, 


5 Changes » 3 Chains, 2£ poles : All :heſe I _ e in the firlt 

and ſecond c6lumns on the cight ſide , as hereafcer following ap- 
eareth. 

: Which done, I rake the Table , and finde there the Northing 

and Southing , Eaſting or Weſting anſwerable to theſe Degrees 

and Diſtances, andſer them down accordingly. As for the firſt 

D:ing Eaſt ſeyen Changes, Ifer down inthe Eaft _—_ 210 
oles 


The $ea-mans Praftlce, 2g 


Poles with 2 Cipher behind ir, For the ſeeond being SE, 35 
deg. I finde in the Table for 5 Chaines 1228 , to beſet in the 
S-uth Column, and *60for the Eafl Column: alſo upon the ſame 
d-gree for 1 Chain 25 for the South Column, and 17 for the 
Eaft Column ; And fo proceed with all the reſt, untill I have 
finiſhed. 


' Deg. Diſt. | North | South. | Eaſt. | eſte 
E aſt. © 2100 

SE FE LLP | [1228 o860 | 

bas n at [0025 | O17 | 

| Xx |] 1272 
. Q C795 | 

SW $0 | SLIDE wp co64 |} 
1 "OY 2954 | 

NE + 2 Barn | 1474. 1022 | 
o= 0074 0052 

N W 09 ml" 1431 | cO14 | 

2 | 0089 ©0004 

22> co25 

21H [3148 [13148 [| 4065 | 40655 | 


And being thus returned to my firſt Station , I ſumme up ſeye» 
rally theſe four Columns of North, South, Exf# and Welt ; and 
finding that the ſumme of th? North column is <qual to that of 
the South, and the ſumme of the Ealt is equal to that of .-he Weſt, 
I conclude the whole Work to be truly performed , whereas if 
there had been any difference, it had ſhewed an Enour, and it 
that difference bad been great, ir had been neceſſary to examine 
the Work again, and fo to corre it. 

E 2 T< 
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It is uſual to adde tozerher all the angles, and alto to multiply 
two righ. angles, or 180 degrees by the numyer or angles lacks 
ing wo, and if theſumm: of the angles. added together be equal 
to chis Produdt,, the Work is thought ro be crue: as here, if 
we add: the inclinatiuns and reclinations of theſe Lines in this 
Figure, the ſum 1s 720 deg, orcight right angles, and if we 
mulriply rwo right angles by 4, (becauſe here are f1Xx angles). 
the Produc 1s. allo eight right aogles, But the other by the 
iummes of the Columnes , .is a molt abſoluteway for examining 
= truth of your work , and to be preferred before any other thar 
I know, . 

It may ſeem very laborious to ſer down every Station in this 
Manner, bur one that isa little eXerciſed in it may,as 1 take it (for 
I neyer oblery:d the time exaRly) (et down 4o or 50 Stations in 
:h13 manner , within the ſpace of an hour, or thereabours z bur I 
fhould advil: that it be done by two men , haying each a Table 
ior that purpole to avoid all miltakings. 

If yeur Inttrument give mot the angle with the meridian ex- 
preſly,yet it may cafliy be gathered thence,or elſe you: may divide 
a Ci.cle as y ur Inflrument is divided, and number the Degrees 


as they are there rumbred,, which done,. number them al(s from - 


th: North and South part of the meridian towards the Eaſt and 
Welt, to ſhall you eafily know the angle of any Degree with the 
meridian, 


Now to proceed, theſe meaſures may be ſer down in a Plot ſe- 


veral wayes. As firſt, conſidering which way the Ground lies, I 


take a point for my firlt Station, 1o as the whole may fall conye- 
ntently within the plot, which lerbe the point A, by which point 


Idraw ameridian and parallcl , namely rwo right lines inter= - 
ieting one another ar right angles whereof let A'S be the. 


meridian unning North and South, and E the parallel run- 
ning Eaſt and Welt; this done, I look to the North and South 
Q-lunns , and there fiift inthe South Column , andagainſt che 
third. Station, Ifinde 1253, thatis, 125 .+ Poles, this Ifet 
_ inthe meridian from A, to the Southwards, and mark the point 
*ith the figuce 3 » then 43! the South Column againkt the fourth 
E z Stations 
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Scation, I finde 1 394, which I ſet in the Meridian from 3 to q :: 
alſo againlt the firſt Station I finde 52r , which I fer in the Me- 
ridian from 4to 5, Then againlt the Sixth Station, I finde in the 
North columne 1553 » which I ſet in the meridian from 5 to 6: 
alſo againlt the ſeventh Station, which is the ſame with the firſt, I 
finde 1 595, which I ſet in the meridian from 6, and it falls upon 
A, Which is the firſt Station : and thus I haye done with the 
South and North columns, . 


E 
Q 


— 8 F, 


- - BY 


Y 


In like ſort T eXprefle the meaſures in the Eaſt and Weſt Co. 
lumns in the Parallel E W, As findirg firſt in the Eaſt Column 
2100, [I ſet it down from A to the Eaſtwards, and it extends to 
B, wherel ſer 2, ſignifying my ſecond Station ; ! findenext in 
the Eaſt Column 297, which I ſer in that Parallel from 2 to 3, 

next jn the Weſt Column $59 , which I ſet in thac Paralle:l from 
3:04: and fo I proceed with the reſt, And having thus fer 
down the meaſures in the meridian and parallel, we have alſo as 
ivtalls out in this Example two Stations exprefſt, namely A and B 
now * 


32 The Sea-muns Praftice, 
now for the third ; Itake in rhe Parallel with my Compaſſes the 


diftance A 3, and ſetting one foot in the meridian at 3 , I itrike 
an arch neerC; alſo taking in the meridian the diltance A 3, 
and fixing one foot in the paralle] at 3, 1 crofle the atorelaid arch 
neer C, the incerſeCtion ot theſe two arches 15 the point C), r:pre= 
- {enting the third Station, 

In like fort, I proceed to finde the points D E For th:e fcurth 
fifth, and fixth Stations, then drawing Lines , namely t: om the 
firit Scation A to the ſecond B, ard trom the 1econd ro the third 
C, &c. We fhall deſcribe the Figure required ABCD EF. 

Otherwiſe, whereas here you adde and ſubſtract the ſcyeral 
dittances of South and North, as alſo of Ealt and Weſt by your 
Compaſſes; you may with a little more pains adde and ſublt;a& 
them by the Pen,, which 1s the better way. 

As having ſer down in the meridian the Sautheily diftarce of 
the thud Station 1253, I adde thereto 1374, which 1s againtt the 
fourth Station , the ſumme is 2627 ; the Southerly diltance of the 
fourth Station, which I ſet in the weridian from A to 4, Again, 
© this I adde 521, {o have I 3148, the Southerly diſtance of the 
fifth Station A 5, from which ſubfirating 15 53 , the Northerly 
diltance ſec again the (ixth Station , there remauis 1595, which 
15 the Southerly diſtance of the ſixth Station, to be ſer in the me= 
ridian from A to kX. Lally , from this, abating the Northerly 
diſtance of the firlt Station trom the fix:h, which I finde there al- 
lota be 159; , there remains o. Shewing that I am returned to 
the lam: Pazallel, or Ealt and \V«R line in which at firft I be. 
gan, And in like fort, you may proceed with the Ealt and Weſt 
columns, and then by the interſcEtiou of rwo arches , finde eve= 
ry Station, as before, 

O:her wayes might be preſcribed , which will not be hard to 
finde of ycur fclf, Ard as we may thus lay down any inegular 
righe-lincd Figure far more exactly then by the Protraffor: So 
when ic is laid down after this manner, we may catt up the A- 
rea or Superficial quantity of ut very exquiſnely 4 Yea , if 
there ſh>uld be a Plot diawn ( according to the Angles 
.and Dittances here given ) after the uſua} manner oy . 

cale 
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Scale ſo large, that the Plor ſhou'd be an hundred timesſo great as 
this ; Ye: could not the content thereof be calt up ſo exactly and 
certainly as it may be here, 

Bur 1 mult not in{ilt upon theſe things , they may of theme 
{lv $ He conceived, and mine 1ntent is onely to tonch them, that 
1 be not prevented of time , and by other occations from 
handling thoſe things which I haye here more ſp:cualy inter.d- 


But as 1 have ſaid ,' this courſe is chiefly to be uſed in plotting 
large grounds ; and there indeed are oraduated Inſtruments, eſpe= 
cially to be uſed 2 for other ſmaller grounds , there is none more - 
ki then tae Plain Table, 


CHAP, VI. 


Of the Compaſſe of the Earth, and the quantity of a De» 
gree, according to the moſt approved Ex- 
periments Ancient ard. 


* A4odern, 
= Lthough the Compaſſe of the Earth hath 


been in ſome ſort obſerved by divers of” 
the Ancients: Yerfor ſome of them we 
cannot certainly gather what meaſurcs 
they uſed'; others uſed no meaſure ar all, 
but aflumcd the Diftance of Places to be. 
ſuch as it was eftimated by Trayailers to 

PD Z x be, andlikewiſe the Lacitude ; therefore it 
will be needlcſſe to infiſt upon the examination of their Obſerva= 
tions, others of them'which were taken by meaſure , and which 
we may upon any good Ground reduce to our meaſures, ate theſe 
which follow. 

Willebrord a Sneflius in his Book entiuled Eratoſthenes Ba- 
t4v4g, cites Abel Fedas, a molt diligent Acabian-Gzographer, 
that lived about the-year of Chriit 1322, who records, that 
about : 
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about the year of Chriſt $27 , certain men 5kilful in the 2/athe< 
matichs , did by the commandement of their Prince a4/nanoy, 
meaſure in the fields of Zeſoporamie (as he: gathers) under 
one and the ſame meridian, from the North cowards the South, 
the quantity of a degree , and found it to be 56 miles or ſome. 
what more, The quantiy of their mile , according to Alphyg.. 
g4xus, was 4000 Cubits, or 6000 Feet , whence the-quanti: 
of a degree ſhould be 3 36000 Feet , but of the length of their 
Feet we are ſomething uncertain, onely they define it to be ſg 
long as the extent of 76 barley corns laid fide by fide;-whereas the 
Rhinland-foot , according to trial by him made, is bur the 
extent of. go cornes laid in like manner, fo that it there be no in» 
equality in the grains, then 90 Arabian feet are equal to 96 
Rhbinlayd feet, But g6 Rhrnland feet are found to be about 91 3 
Engliſh-feer , therefore alſo, by the Rule of Proportion, 336000 
Arabian feet do make of our Engliſh feet 370222, So-that 
according to this experiment of the eArabians, a Degree ſhould 
contain 370222 of our Englifh-feert. And before we haye found 
by the Obſervations taken at London and Yorke, and by the di- 
Rance of their parallels meaſured , that a Degree contains of our 
Exgliſh feer 363200, The difference is onely 3022 feet, that is 
out the -tx part of a Degree or halt a minnre, 

He cites next Albazon the Arabian , who in his Book de Cre- 
P®ſcult, declares thecompaſle of the Earth to-be 240coo000 Pa- 
Ces, ſo that proportionally there mult be in one degree 66666 2 
paces, that is 333333 Arabian feer. And ſceing that 90 Arabian 
feer make of ouc Engliſh feer 99 4 therefore by the Rule of Pro- 
portion 33 33 33 Arabian feet, make of our Englith fect 367283 : 
So that according to Alhazen , there ſhould be in a Degree 
367»83 of our Engliſh fees, differing from the Experiment 
which I made onely $3 feet in a Degree. 

I have not ſtrained cheſe numbers co bring them to this neer= 
neffe , they are the fame in efte& which are ter down by Snellizs 
in his Erateſthenes Batavas , who with great indultry and judge 
ment hath compared the meaſures of the Ancients, and the 
meaſures uſed by ſeyeral Nations in theſe times , with the 
Rhine 


ue dl; aan oc woe in tx. a G9. a> O@> am ot on epi oa@. 6 SPan 


- 


* % 
FReISY *?mDg 7 "UT ©: a  _A£Ow«a fn ADÞoqoA©A of. nt ahkÞcs a.cas fr acc 


The Sedmans Profixce, a5 
Rhjnland-foot. Much lefſe have I irained mine own num- 
bers to draw them up to theſe : But on the contrary, I confeſſe 
upon the fight of his Book , obſerving the great pains and in- 
duſtry which he confeſſeth himfelf to have bettowed, and which 
I doubt not bur he did imploy in making his Experiment, and 
how he had found the meaſure of a degree to be much lefle chen 
mine , as we ſhall after ſhew , Ibegan to doubt that I had not 
made ſufficient allowance for the unevennefle of the wayes, and 
for ſome ſmall bendings, ſometimes to the right hand, ſometimes 
co the left,the obſervation whereof I wittingly neglected, to ſpare 
time and eXpence. For I did often oblerye a mile or two bee 
fore me, ſome mark in the High-way noting che degree, and mea« 
ſuring to ic in the way , negleting to obſerve the intermediace 
ſwervings of the way , ſometimes three or four degrees towards 
the right hand, ſometimes aſ.nuch to the left, but making ſuch al- 
lowance for thar , and for the uneyenneſle as I judged {ufficient, 
And ſome men may think, that the exa& Obſeryation of theſe 
leſſer things thus negleRed and regulated onely by judgment or 
conz<Rure might deceive me much 3 Butthey may confider, thac 
if there be two places a mile diſtant, that is, ina right line 320 
Poles, if you meaſure from. one of theſe places towards the 0+ 
thery not in that right line , bur alwayes. fwerving from itby an 
angle of 4 degrees, ſometimes to the night hand, ſometimes to the 
lefc, till you come to thar other place ; I ſay, that notwithſtand= 
ing vll theſe {wervings (if there be nothing elſe to augment the 
meaſure) it wilt not amountto 3217, Nowconfidering that I 
had all the way, as occafionrequired , 'imadeſuch allowance as 
ſeemed convenient, and ſo found 367200 Feet ina degree , be- 
fore I com-ared it with the meaſures raken by any other: I re- 
ſolved not to diminiſh norto augment the number chus arifing by 
my Obſervations, Meaſures, .and Allowances, in reſpet of the 
Opinions, Obſeryations, or Meaſures of any other man , uncil 
there be made ſome Experiment more evidentand exact then any 
yet extant, And Iam ſomething the more confident by the neer 
agreement of theſe two teſtimonies before reciced , both exceed- 
ing mea little in the meaſure of a degree, But we cannot con» 
: hidently 
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fidently reſt upon them, becauſe of that inequality which may be 
of Corns or Grairis ; for theirs may haply be ſomething greater 
Or leſſer than ours. | | 
Both theſe meaſures of a Degree do much exceed the quanti- 
ty of a Degree found by [Swellixa,) but when he compares them 
With his own another way, namely, placing the Barley-corns ſo 
that th:y may not lie flat, bur be ſet up edge-wiſe, and ſo by g6 
Corns to make a Foot, and by ſuch feer to meaſure a Degree ; 
then he findes that the quantity of a Degree, according to the 
Arabians, is much lefſe than by his' Experimear ic (hould be : 
bur if ſome be laid flat, and others ſer up edge-wife, the Ar abiar 
meaſure of a degree will agree with his. And ſoz propoſeth 
this doubt, whether the 95 grains whereof the Arabian foot doth 
conlitt, muſt lie flat or be fer up edge-wiſe, or ſome of them 
to lie flat, and athers to be ſer up edge-wiſe,” Bur it is moſt'pro- 
bable tha: they mult lie flar, char being the:poficion which chey 
are apt unto by natgxe; they .cannot be*ſer edge-wiſe without 
much trouble, eſpecially ſo many rogerher as make the length of 
a foot, and (o the Arabian meaſure of a degree doth-neerly agree 
t9 this of mine. , =: hinged: 8 EEE 
We come next to heat the determinatiori of Prolomy of of 
lexandris, whoſe: authority and tredir in the ſolution of this 
queltion is not.inferiour toany of the Ancients, He affirms the 
compaſle of the earth to be. 180000 Stadinms, and the quan=- 
tity of a degree 500 Stadiums ;- the ſame (as Srrabo ſaithin his 
2 Book of Geography) was before affirmed by Pofidonins; Allo 
Mar inusTyrius (before Profomy) had determined the quan- 
tity of a D:gree to be 500 Stadiums. Prolomy confirms it, not 
fimply from ch2ir relations, bur as it ſeems from his own expe- 
rience, and that by ſome meaſares diligently taken, for inthe 11 
Chapter of. the firſt- Book of his Geography, he hath» theſe 
words ; Sedin he guoque relteſentit, partens unnam qualium 
eſt circulus maximus tricentorum ſexaginta ; quingenta in terr 4 
conſt ituere Stadia, id enim confeſſis dimenſionibus conſouum ex- 
iſtic, Alſo lib,7. cap.5, Ita nt pars #na, ſeu gradint nrnus quin- 
gents contineat Stadi z,quemadmodamn ex dilrgentibug —_ 
an 
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ſum eft dimenſionthus; Now a Stadium not ofiely amongſt the 
Greeks, bur as appears by Herodot amonglt all other Nations 
of eAſia and. in Egypt, did conbſt of 600 feet ; therefore a Nee 
oree accordingao Prolpyy, mult contain 300000 -teer. Burthe 
Egyptian or Alexandrian-foot was much greater thenourfoor ; 
for as we have before ſaid , the ancient Reman feor is (greater 
then ours, and the Egyptiam-foot was much greater thenthe Rs- 
wan: For it is often teſtified by Hero £Mechanicwthat five A- 
lex andrian feet make (1% Roman feet, And Mr, Snetlize hath ve- 
ry ingeniouſly gathered both from Phrlandes and otherwife gthat 
the Khynland-toor is equal to the ancient Roman-foct;. there» 
fore alſo five Alexandrian-teet are equal ro bx Rhynlaxd-feet:So 
that by the rale of preportion, 300000 eMlexandrian feet will 
make of Rhyxland tcer 360090, Bur by the fize of our Engliſh 
foor, which was ſent him from the Tron Standard in Gn5/d-bal, 
he finds it to contain but 968 ſuch parts as the Rhjnland con-' 
tains 1000 2: So that 968 Rhynland feet are equal tro 1900 En 
gliſh, or 121 Rhynland feet are equaito 125 Engliſh feet. There- 
tore alſo by the Rule of proportion , 360000 Rhynland feet are 
equal to 391900 of our Engliſh feer, - "Therefore according to. 
Prolomy, there are contained 1n eDepes 371900 of our Engliſh 
feer, But by our fore-mentioned Experiment made between 
Yorkand London, w: find onely 367 200 feet in a Degree, being 
lefle then Polomies.by 4709 feet, that ts, by x5 part of a Degree, 
cr 2. of a Minute and little;more, .--//; ot 14 
' Fernelins 4 modern Authont and learned Phylician , meaſit- 
ring the way bythe Revolugons of a Wheel, and the Latitudes 
by Obſervation;finds in a Degree 68 1talian miles, and g6 pa- 
ces,the Pace which he uſed being more then. five of our Engliſh 
feet: But becauſe he handled not the Prabkeme:exactly , and .« 
ſuljeRed by Snel/ins , (though T think) without caule). to have 
oroundedfkis Conclucon ratherupan the:Experiment of the Hra» 
ans before ſer down, (wherewith 4t doth neerly agree) then up- 
on his own,we will infit no longer upon it. oo 
| Wecame in the laſt place to $hg;Experiment of #5lebroxj 
Snellixe, a Hollander, made in he Netherlands about 20 cyears- 
2 paſt 
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paſt. 'We ſhall not need co recite the particulars of it , being ex- 
tant at large in his Book before-mentioned , but in Concluſion 
hefihdes:in a Degree 342000 Rhymiand-feet. Now a Rhine 
Lad foot (as he hath thereſhewed, comparing both together) is 
oreater then ours, and that in ſuch Proportion, as 1000 to g6$, 
(and ſomuch-or little more it appears to be by that Afodel of the 
R hinland foot printed in his Book) therefore 968 Rhinland 
feet mutt make 1000 of ours ; and hence by the Rule of Pro- 
portion , 742000 Rhinland feet will make of our Engliſh feet 
35 3396. 'So that there ſhould be in a Degree onely 35 3306 
feet, which 1s leſſe then we have before found in a Degree , by 
13894 fect, that is, by ;Fpart of a Degree, or 23 Minutes,and 
ſomerhing more, He was a man doubtlefſe of fingular induſtry 
and knowledge, and of muchexerciſe in the Mathematicks, and 
it may-be ,' was well experiene'd in this particular , touching the 
Geometrical menſuration of Diſtances , and he hath beſtowed 
much pains and diligence in this Experiment, as by his Book ap- 
peareth- Bur if he had by a Chain meaſured the Diſtance of his 
two utmoſt Stations (if the ground would permit, which I ſup- 
poſe ipwould not): or at leaſt-wiſe if his meaſured Stations had 
been furcher diſtant : Ieconceive he would have found a'ercater 
Diſtance in hls rwo utmoſt places ef Obſervation, Bur if a man 
intending to finde the Diſtance of two places, meaſure onely 
the —2- part of that DiRance, and by that meaſured Line and the 
angles, think to finde their true DiRtanee ; whether he do it ime 
mediately from thoſe two meaſured Stations;or mediately by help 
of others obſeryed from them , he _—_— fall inro ſome nora- 
ble errour.' For though the Problem be exadily crue in'Grome» 
crical Demonſtrations, how ſmall ſoever the meaſure be , yet ic is 
net ſo in {cnſible and experimental practiſes , by reaſon' of- the 
weaknefle even of the beſt eye , pou the imperfeRion of the In- 
truments in themſclyes, and in their uſe. And beſides that, there 
were many Stations obliquely fituate z A man cannot alwayes 
hit the juſt middle of that Turret , Steeple, or other mark which 
he obſerves: -Neither when he:comes to make his Station there, 
canhealways place his Inftrutaent jult at the concourſe of his for= 
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mer viſual Lines, by reaſon of other impediments, Beſides the 
force of the winde in ſuch eminent places: and moreover that 
amonelt ſo,many Sceeples as thereare in ſome Townes, there, 
a man may at ſometime miſtake one for another. . And if there 
ſhould. happen no notable Errour , by reafon of any or of all 
theſe Caſualties : Yet may two minutes in the diff:rence of the 
Latitude of rwo places be eaſily miſtaken , ctpecially being derj- 
yed from the Latitudes of thoſe places which are very rarely ſer 
down true to a minute. 

Tf. it be objeQed, that I might aſwel! be ſo much miſtaken in 
the diftcrence of the Latitudes of York and London, 

I anſwer, iris not ſo likely , becauſe I had the opportunity of 
obſerying the Summer Solltizial Altitude of the Sun in both pla- 
ces , wherein I had no neceſſary uſe of the Suns Parallax nor 
Refraction , nor of the Table of the Suns Declination, any of 
Which may cauſe more then a minutes errour in finding the La- 
titude of excher place. 

Beſides, if mine Errour in thoſe Obſeryations ſhould be full 
as much , yet would it not in the Concluſion be half ſo much, be- 
cauſe che.difterence in Latitude of the two places of mine Obſer- 
vation is more then twice ſo much as that of his. 

Buc let this ſuffice, leaving every man to imbrace that which he 
ſhall beſt approve. Both onr Experiments do ſufficiently con» 
vince that common erronr of counting onely 3000600 Eng liſh 
feet to a Degree, beſides the conſent of other Obſervations before 
recited ancient and modern. 

Mr, Snelliws hath further jth that Book ef his, entituled Ey- 
toſthenes Batavins, with much diligence compared ſome ancienr 
meaſures , .as allo rhe meaſyres of ſundry Forreign-Cenntreys 
with the Rhyaland foot; and amongſt the reſt our Engliſh foot, 
according to a fize thereof to him ſent from the Srandard to 

wild- Hall,(from whence alſo I had about twenty years paſt the: 
Ize of that Foot which I have uſed in this meaſure) we ſhall noe 
need to repeat them all, becauſe his Bogk is extant : ſom: of them 
are theſe following.,, which we here compared to our Ex- 


g£!1fh toot , as he hath there done tothe Rbynland , that fo uy of 
them 
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them may the more eaſily be reduced into our Peet. Therefore di- 

viding the E»g/;ſh foot into 1000 equal parts, we ſhew how ma- 

ny of choſe parts are contained in other ancient & forreign feet, 
Ancient feet compared with our Exgliſh-foot.. 


Of ſuch parts as the E »gl1ſh- foot contains I 000 
Ancient Roman-foot contains 1037 
Ancient Greek-foot contains 1076 

' Þ Babylonian contains 1211 
The \ Alexandrian contains | | 1240 
eAntiochean contains | | 1405 
, eArabian contains 1162 
Forreign feet compared with our Egliſh, 

Of ſuch parts as the Engl:ſh-foot contains 1000 
( Rhynland-foor contains | 1033 
1 Dort-foot'contains io8g 
t Middlebnrge-toor contains 992 
Amſterdam.toot contains —_ 
eAmwerp-toot contains 939 
| Lovain-toot contains | 939 

The < Hafnian-foot in Denmark, | So 
P ayts-{oot called che Kings-foot : 1090 
Fenice-foot It57 
Þ Toledo-foot :-— os 
| Nariberg-toot 1006 
LStratsbarg-foot | 432-1 * 920 


CHAP. VIL.' 


Of dividing the Log-line, and reckoning the Ships way, 


EX Navigation is eſpecially grounded ; namely ; the 
D knowledge of the Longitude, Latitude, Courſe, and 
Diſtance. Touching the Longitude , though it may 
be found by the other three, yet hitherto there hath'nor been de- 


livered any genera! Rule true and praCticeable,whereby the Lon-' 
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gitudes of places might be immediately and ordinarily found 
of themſelves, The Latitudes of places may immediately be 
found by Obſervation of che Sun and Stars, as we have formers 
ly ſhewed in the Appendix to the Dotrineg@TFiavgles : The 
Courſe by the Compaſſe, the Variacion betWg:;guely obſerved, 
wherein we have many good Mariners very" 
have alſo handled in che Do&:ine of Spherical Triangles. The 
diltance run is found of it ſelf by the Log-linr, whereof we are 
here co ſpeak. | 

The ground of finding the diftance iun by the Zog-line 1s 
meerly conjeural, being founded upon this opinion, that five 
of our feet make a pac?, avd a thouſand ſuch paces make a mile, 
and that 60 ſuch mile make a degree ; ſo that a degree ſhould 
contain Jo00000 of our feer: Bur it appears not onely by, this 
Experiment, buc even by all others that were diligently taken, 
and their meaſures tous known, that there 18 a greater number 
of our feet contained in a degree. 

There be three things (as I conceive) that have cauſed this cr= 
rour to be ſocommonly received and tollerat:d, The- one, for 
that it doth ſomewhat counterpoize another contrary errour in 
the P:actice of Navigation,namely in the uſe of che P/ain charr, 
for theerrour which 1s there commirt2d by making every paral- 
tel equalto the EquinoRial, and (o every degree 1n them greater 
than they ſhould be, is ſomething moderated by this errour, 
whereby che meaſure of a degree 15 eſteemed lefle than indeed 
it 1s, 

For inſtance ; Ir is evident by the Globe, that the XZcridians 
concurring in the Poles grow neerer and neerer together, as they 
grow toWards the Poles ; Inſomuch, as it two meridians be di- 
tant io che EquinoCQtial ten degrees, that is 600 miles, the ſame 
meridians in the Latitude of 3 5 degr. will be diſtant Jictle more 
than 490 miles, Now if unto eyery mile we account according 
ro the former experiment 6120 feer, then is the diſtance of thote 
two mzcidians 1n that parallel ncer 3c00000 feer, In like fotr 
inthe P/ain chart ten degrees of that parallel (as of all others) is 
made equal to ren degrees of the EquinoRial or A4:ridian : 
{9 
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lo that tne diſtance of thoſe two Metidians will upon the P/ain 
Chart be 6o miles , bu2 one of theſe miles contains onely 5000 
feer , 10 that the diltance is tur 3000000 feet, equalto the for= 
mer, | 

And although theſe errours in other caſes do not juſtly ballance 
one anotheras in this example , yer that of the Plain Chart is 
alwayes fomething moderated by this othery and ſo much the 
more by how much they are neerer to the foreſaid Latitude. 1 
orant that this is onely ſo , whenthe eourſe is neer unto the Eaſt 
or Welt points ; but withal , I fay that this kind of reckonino 
is (in a manner) then onely uſed : For he that runs any courle 
neer the Meridian Southerly or Northerly , hath a more certain 
way of leckoning ; namely, his Latitude , which he findes daily 
by O:ſ:rvation of the Sun and Starres, upon which he will de« 
pend, eichernegleRing or at leaſt not regarding his dead reckon- 
ing. Yea, (ic may be) neyer caſting the Log fo much as once in 
fucha Voyage, having a more ſure ground for his reckoning, 
Bur in a Courſe that is neer Eaſt and Weſt (foraſmuch as there 1s 
no way diſcovered for finding the Longitude) he is driven of ne- 
ceſſiry ro make uſe of his dead reckoning. 

e might adde moreoyer , that the nn Voyages of this 
kinde, I mean of thoſe which confilt of Courſes much Eafterly 
and Weſterly , as roand from the We#t Indies , and the Parallel 
of Cape bony Eſperance are neer unto this Latitude of 35 degrees; 
{o that as ſome of them are more Southerly , others of them are 
more Northerly, 

But to infilt no longer upon this, I ſuppoſe a ſecond cauſe to 
be, for that men commonly defire to have their reckonivg before 
their Ship (as they ſay) that they fall not with a place before they 
look forit; And this comes fo to paſſe, whileſt the miles are 
accounted lefſe in meaſure, and ſo more in number then they are 
indeed. 

And thus, though there may ſeem to be ſome commodity in 
theſe errours , eſpecially when they do neerly ballance one ano= 
ther » Yer becauſe they ſcldome do ſo, butalwayes leave men 
in uncertainties, and ofrentimes in great perplexity and danger, 

Ir 
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it is much Gafer and berter to rej:& them both, and to imbrace 
thote wayes, which areevidently grounded upon truth, though 
there may be in them ſome more difhculty ar the firlt., Yer 1 
confeſſ*, chat he which reformes one and not another, may ſome» 
rimes erre ſo much the more thereby, And I doubt not, bu: 
m:ny would reform them both, it chey could certainly do ſo, 

Therefore a third cauſe of admitting ar:d retaining this Errour 
ſeems to be, for that there hath been no way delivered from evi- 
dent and certain grounds , for the reCtifying of ir, I doubt ner 
bur many haye found Errours in their reckonings ariſing from 
hence, that they account onely 300000 of our teer to a De» 
oree ; but not knowing certainly where to lay the fault , haye im» 
parted it ſometimes to 1il Reerage , otherwhiles to the Variation 
of the Needl:, or co ſome miltake in their Reckoning, or to ſome 
errour in their Plots, or toſome Current, or ſuch other accidenc, 
and fo the Errour hath relted unereformed, Wherefore although 
the practical performance of this Probleme for finding the Cir» 
cumference of the Earth, or the quantity of a Degree on the 
ſamegbave many f(ingular uſes which | cannot now touchy yer that 
which among\t the reſt I chiefly aim:d at , was that we might 
have a more {ure andeyident ground for dividing the Log-liney 
and for reckoning the ſhips way or diſtance run more truly upon 
any Rumbe or poi: of the Compaſle thea formerly, 

And now to apply ir to this purpoſe , we have nored before 
(Chap, 2.) that by che Experiment there expreſled, we finde in a 
Degret on the cucumterence of Earth and Sea , 367200 of our 
Engliſh feer. Wherefore retaining (till the ſame divifion of a 
Degree i1to 50muiles or 20 leagues (as hath been formetly uſed) 
a Mile will contain 6120 feet, or 1020 fathomes z And ſoa 
League contains 183 feet, or 3060 fathom.s; tor dividing 
367200 by 60, the quotient is 6120, &c. Thus then 60 nules 
being a Degree , every mile is 6120 feet, 

ow ſuppoling the time of the running our of the Log-/ijne, to 

be meaſured by an hali-minwe glaſſe,if we obſerve howmany feet 
or fa:hom ſhe runs in halta minute; we may thereby finde her 
Way tforan hour or tour hou:s, or or any other time propoſed, A 
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As admit there runnes out of the Log-line in half a minutes 
ipace 51 Feet, or 85 Fathoms, and you would know what way 
the ſhip makes every hour after the ſame rate ; 

Siy by the Rule of Proportion; 
It 04 Minute, give 5 1 Feet, 
W hat gives 60 Minutes? Or, 
If 1 Minute give 102 Feet + 
What gives 60 minu::s ? 

And ſo multiplying, you ſhall finde 6120 Peet, which is one” 
mile, Or, it you would find: her way for four hours,which is-2.40 
minutes; Say, 

As 1 minute, is 1n proportion to 249 minutes, 

So arc 102 Feet, to 244$0 feer, or 4 miles. 

Or it you would have it in fathomes; ſay, 
As 1 mjaut2,Is in proportion to 240 minutes, 

So is 17 fathomes, to 4080 fathomes, the ſhips way in 
four hours. Thelike is to be conceived, if your Glafl: be for any 
other quantity of time above or under half a minute. 

Some have thought that the way which the ſhip maketh , may 
be known to an old Sea-man by experience (as they fay) that is, 
by conj:&ure > Which opinion makes ſome negle@t the uſe of 
the Log, Jelt they thould be accounted young Sea-men, Bur 13 
he thac rides often will have ſome neer gueſſe how farie the 
Pace he rides will carry. him in an hour (becauſe he hath often 
obſerved it formerly}:fo he which hath often failed and kept 
2 account of the-ſhips way by the Log, will deable ro gtve ſome 
acer eltimate of her way wichourt-the Log, Burtt isincidentto 
fom? men.to have fuch.a conceit of this their eſtimate, that they 
think it mare certain then the Rule it ſelf, trom whence 1t 1s de- 
rived , Eſpecially 1f ir.chance to anſwer their expeRationsat ſome 
mee - .|. | | FH 

It 1s thoughr alio thatrhe ſhips way may be known by two 
marks on the ſhips ſide, tur this is doubtleſle very uncertain, 
goth by reaſon ot the ſhorrneſle ot che time, and in reſpect oithe: 
dead water (3s they call.1t) by the ſhips de. For the water 

wich 18 neer the ſhip , 1s drawn along with. the [hip.iu her 
| | mM0c10N, . 
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-m2:ion , ard ſo much the more, by how much it is neerer, 

Zur if any dzfire ro make trial of this way , it is to be conſider- 
ed , that 17 footis 44; part of a mile , and 10 ſec, of a miuute is 
42- art of an hour : therefore it there be rw ma ks 0a the ſhips 
{ide diltant 17 feer, if the ſhip run the diltance ot thele two marks 
in 10 ſcconds, ſhe runs a mile an hour, if in 5 ſec, two miles an 
hour, if ſhe run that diſtance 1n 2 ſec, ſhe runs 5 miles an hour. 
And fo alwaycs dividing 10 ſec. by the number of ſeconds , i:1 
which the ſhip runs that diſtarce , the quotient ſhews the myles 
and parts of a mile 1n1n an hour. 

Bur it th: Diltance of thoſe two marks be 34 feet, it ſhe 1un 

itin 20 ſeconds, it is afcera mile an hour, if in 10 ſiconds, two 
miles an hour, if in 5 ſec, four miles an hour: And ſo alwayes 
dividing 20 ſec, by the number of ſec. in which the ſhip runs thac 
diltance, the quotient ſhews how many miles the ſhip runs in an 
hour, As it the ſhip run that diſtance of 74 fect in 8 ſeconds,then 
dividing 20 by 8, the quorientis 2 3, ſh:wing that ſhe runs 2 > 
miles in an hour. Or, if you can conveniently make the diſtance 
of the two marks on the ſhips (ide ro be 5 1 feer (for the further 
they are difiant , the better) then if the ſhip run that diftarcce in 
30ſec, it is a inile an hour, if into ſec. it is 3 miles an hour, and 
ſo alwayes dividing 3 © ſec. by the numer of ſeconds , in which 
the ſhip 1s running that diſtance , the quotient ſhews afrer thar 
rate how many miles the ſhip runs in an hour, 
Otherwiſe you may dothus , divide 17 feet into 10 parts, and 
ſer as many of thoſe parts on the ſhips fide as conveniently you 
may , (which according to the ſhips length will be more or few- 
er.) Then when the ſhip runs one of thoſe parts in a ſecond of 
time, itiSa mile an hour? when two, it is ewo miles an hour; 
when 5, it 1s 5 milzs an hour, And in genezal, it you divide the 
ru nber of parts run by the time of running accoun:ed tn ſecexdf, 
the quotient ſhews what number of miles after char race are wan 
inan h-ur, 

As if ſhe run 3© of thoſe parts in 5 ſecands , itis 6 miles an 
hour 3 for dividing thirty by five , the quotient 3s fix.; fo if 
ſhe: runne 42 of thoſe parts in ten ſeconds , dividing 423 
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by 10, the quotient 1s 43 which ſheweth rhe ſhips way at that- 
time to be afcer the rate of four miles and two tenths of a mule 1a 
an hour, 

Bur for keeping this account of time it may be done either by a 
Sand-glafſe for that purpoſe, or by pronourcipg certain words or 
numbers: As the time wherein a man tells twice 60, proncun= 
cing every number as fatt as he can conveniently and diſtinRly, 
iS about a mirute , ſo that the time wherein a man 35 numbring 
60, 1Sa half minute or 3o ſ:zconds, and whileſt a man is num-- 
bring two (as ene and twenty,twoand twenty) 15 a (econg, and 
ſo whilelt a man is numbring from twenty to thirty , 1s five ſe- 
eonds , from twenty to forty ten ſeconds, 8c. but in numbring 
from one to twenty you may.obſerye the ſame times , as in num- 
bring from one and twenty to forty , and this will not be hard to 


do; for whileſt a man pronounceth one and twenty , two ng 


twenty,three and rwenty, &c. there remains a certain Impr<f 
in the fantaſie , whereby a man is able in the ſame times rogpro- 
nounce one, two, three, &c, And although this rule of name 
bring twice 60 for a minutes ſpace be not genera) uato all men, 
becauſe ſome are (wifter or ſl»wer in their pronunciation then 0+ 
thers ; yetafter this Example, a man making trial may frame a 
Rule to himſelf, whereby he may com: ſomethig neer the truth, 
Bur leaving theſe, we come to the diviſion of the Log-line, 
according to the halt minute-glaſle , which is more uſual and cer- 


tain, Andconſidering that half a minuce is of an hour the -+ 


part, therefore the ſhips way running 51 feet in balt a mjnuce 1s 
a mile an hour, if ſhe run twice ſo much thar is, 1 02 feer in half 
a minut:e , -it is two miles an hour ; if thrice ſo much, it is three 
miles an hour, And in grneral ,. how many times 51 teer ſhe 


runnes 1n halt a ininu;e, tomany miles 1S her way for an hour, . 


Therefore leaving halt a ſcore fathom, or more from the Log, 
that fo it may be our of the Ed4y of the ſhips wake, before you 
begin co account or turn the glafl:, if rhece you mxke a mark for 
the beginaing, andſ{o5t feer from thence a mark of one knot, 
2nd 51 f:er further a mark of ewo knots, ant 51 feer further (thar 


3, 253 teer from your firlt mark) anocher mark of three knots, 


and . 
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and (o proceeding : look how many knots are yeered out in half 
2 minute , ſo many miles is the ſhips way for an hour, Now 
for that which is yeered out more above the jult meaſurgof a 
knot or knots, you may allow for every five feet the tenth part of 
a mile almoſt. As adinic ſhe runne five knots, and 25 feer in 
half a minute, then is her way according to 5 +4 or five iniles 
and an halt jn an hour, if {ix knots and ten feet, it is 655 mules 
in an hour, &c, 

Bur according to the common opinton of 5080 feet to a mile, 
and 60 ſuch miles to a Degree , there ſhould be ſomething leſle 
then 7 fachom, namely, 41 5 feet to a knot. 

And although he which veeres the Log-line be careful to oyer= 
hale it ſo (lack , that it may not draw forwards the Log , yer (no 
doubt ir doth loſe ſome way , following the ſhip a lictle as iis: 
drawn by the Line, and withal by the Eddy of the ſhips wake, 
and ſometimes alſo is calt forwards by the winde and waves, 
when they come after the ſhip; ſo that for theſe caules it is like 
there may ſometimes be allowed three or four fathoms more then 
1s yeered out, bur this, (as a thing mutable and uncertain) being 
ſometimes more, {omerimes lefle , eannor be brought to any cer= 
tain Rule, bur ſuchallowance may be made for it as a man an his 
experience and diſcrerion finds fir, 

If you would divide the Log-line ſo as it might give the ſhips 
way in Cezteſmes , or the hundredth part of a Degcee, and fit ic 
ro an half Minute-glaſſe, Then ſeeing the hundreth part of a Dee 
oree is :3675 2 feer, and the y* part thereof is 50 4 feer ; If you 
begin at the mark at which you mean to turn-che glaſſe,& mea{ur2 
from thence 30 feet,and three fift parts of a foot , you may there 
place one knot, and thence again meaſuriag 30 feet, and 3 fifth 
parts of a foot, there place two knots; and fo proceeding at the 
end of eyery 30 feer and three fitrhs, adding « knot, the number 
of knots which iunne out in half a minute , is the number of cex- 

zeſmes which the (hip runnes in an hour. As ſuppoſe there runne 
out tea Kaors in halfa minute, then the: ſhips way is according 
to ten Cexnteſm:s of a D:grec in an hour, that is, the teath 
part of-a Dezcee, or fix miles, And lo every tiee foot aboye the 
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Juſt meaſure of knots, is neer the tenth part of a Centeſme, or 
the roooth, part of a Degree. As if there run out of the Log- 
line 5 knots and 1 2 feer, then thv ſhips way for an hour is 5 (en- 
teſmes , and 4 tenth parts of a Centeſme : the like is to be un- 
deritood of others, 

And after the form of theſe examples you may Civide the Logs 
line for any other quantity of Time, more or lefle then halt a 
minute, or for any other parts of a Degree propoſed, 

Tus have we handled the diviſion ot the Log+tene, according 
tothe meature before found of 367200 Engliſh feer in a De- 
orce : Butbecauſe (asI have betore=ſhewed) the ſhips way is 
commonly more then by the Log-lme ic appears to be : and eve» 
ry man defjres to have his reckoning tomething betore his ſhip, 
that he tall not witha place unexpected ; for theſe and ſuch 0» 
ther cauſes, and for the rotundity 'of the number, if any man 
think ir more ſafe and convenient in Sea-reckonings, he may a= 
bate tin5T1, and fo aſſigntoa degree onely 360000 feet, and 
conſequently to a mile 60co Engliſh feet. | 

And upon this ground, if in halt a minute there run out 50 
feet of the Log-line , it ts a mile an hour ; and fo if 190 feet ruu 
Out in a minute, 

Forzas 1 minute is in proportion to 60 minutes : 

Fo is 100 feet, ro 6000 feet, 

And lo foraſmuch as twenty five feet is 5 part of a mule, and 
I5 ſeonds is alſo 52; part of an hour ; Therefore if there be two 
marks on the Ships (ide diſtant 25 feet, if the ſhip runne the di- 
ance of theſe two marks in 15 ſeconds, its after the rate of a 
mile an hour ; if in 5 ſeconds , it is three miles an hour , and ſo 
alwayes dividing 15 ſeconds by the number of ſeconds in which 
the ſhip runs that diſtance, the quotient ſhews the mules and 
parts of a mile runne in an hour, But if the Diitance of thete 
ro marks be 50 foot, then if ſhe runne it 1n 30 ſeconds, or halt 
a minute , it 15a mile an hour; if in 16 ſecoxds, three miles an 
hour ; fan five ſeconds FX miles an hour, (for 30 divided by 5, 
the quotient is 6.) And fo alwaycs dividing 30 ſeconds by 
the number of ſeconds , in which che ſhip runnes that Di- 
ltance 
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Jance z. the quorient ſhews how many. miles ſhe nuns in an 
tour, &c. 
Otherwiſe , if you make a mark on the ſhips fide ar every 
ewenty Inches, then when the ſhip runs one of thele parts 11 a. 
ſecond: of time , itis 2a mijcan hour: when, itis 5 miles an 
h-ur: if ſhe run 18 of theſe parts in 3(:conds, itis 6 mie; an: 
hour, For dividing 18 by 3 » the quotient is 6+ And in gene»: 
ral , if you divide the number of the parts run, by the number of 
ſeconds ſpent in running , the quott:at ſhews the ſhips way in 
miles for an hour. 

Bur for dividingthe Log-line according to this ground of 60c0 
feet ina mile, if you intend co uſe it With a half Munute-glafle; 
then becauſe half a minute is; part of an hour, and 50 fcer 
is allothe part of a mile : Therefore when the ſhips 1uns 50 
feet in half a minute”, her way is alter the rate of a mile an 
hour ; if 100 feer in halt a minute , .it is two miles an hour, 
&Ce _ 

Therefore half a ſcore fathomes or more from the Log., you 
may makea mark , and beginning from thence mcaſure 50 feer, 
and there make the fir knot , and 5o fcot farther two knots, 
and 50 fpor farther three knors., and ſo proceeding : Look how 
many Knots 1s run out in half a minute, ſo many wiles-is the 
ſhips way: for an hour. And every five feet more beſides the 
knots is a-texth part of a mile ; As it there run our fix knots and 
20 feet in half aminute , th: (higs way is after the 1are of 6 -- 
mules in an hour, &, 

And fo if the Glaſſe. were: for any. other time more < or leſs 
then half a minute , you may make the. diftance of your knots 
proportional: As if it were fox 20 ſeconds then becauſe 20 ſeconds 
is of an hour the 54; part, I divide a mile,which is 6000 fect, by 
180, and the quotient is 334 ; therefore there mult be a kuoc ar 
every: 33 feerand 4 inches. + } 

If your Glafle be 36 ſeconds, vic i 15 +53 part of aft hour, di- 
vide 6000 by 100, the quotient is 60, fl; ewWlng that there mutt 
be 60 feet toevery knor , and then'every fix foot over and above 

:Ne KnOtS) 1s a 2enpb part of a mule more> 
And 
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And ſoit is better that your Glaſle be more than half a mis 
nute rather chen lefſe , and che more the decter , provided; that 
thre rvn out no more Line then you may hale 1n again , wich 
ou: da- ger of breaking, 

La''ly, if you would fo divide the Log- line, that it might ſhew 
the ſbips way in Centeſmes of a Degree , and fic it co an half mi» 
nuce elaff: : Then for«tmuchas the hundredth part ofa Degiee is 
3600 fcet., and the +3; part thercot is 3o feet, therefore begin. 
ning at the mark whereat you intend to turn the Glaſle, meaſure 
from hence 3o feeti and there n;ake one knot, and atthirty feet 
further rwo knots, &c, Then look how many knors run out jn 
half a mi-ute , ſo many Certeſmesof a Degree is the ſhips way 
for an hour, And (o it the glale be 36 ſeconds, then every knor 
mult have 36 feer, &c, 

Now if a man failing between any two Places, which lie neer 
Eaſt and Weſt one from another , have kept his reckoning by 


-- Courſe and Diſtance, uſing a Log-linelo divided , that it bave a 

Knox at every 7 Fathomes (as many do) and would recuce the 

Ke pines of thoſe two places ſo found , to their Diſtance in ſuch 
1 


l:s,' as theſe of fixty to a Degree, each containing (as we have 


INT : ſaid) 6000 Feet : The proportion in number of thoſe to theſe, 
 *. I8@86to 5: for 6 of them make 5 of theſe. 


As admit a man in his dead Reckonivg, uſing ſuch a Log-line 
aS hath a knor at eyery 7 Fathomes , and tor eyery knot running 
out in half a minute , he accounts the ſhips way to be ſo many 
miles an hour z and according to ſuch a reckoning ſuppoſe he 
finde the diftance of two places co be 1224 Mil: s, or qo$ leagues, 
and would know the Dittance of the ſame places in mul :s of 6000 
feer to a mile , which is according to a Log-line that hath a knor 
it eyery 5o feet, 


Say then by the Rule of Proportion 


As the number 6 Co, ar. 9-2 2185 

Is in propottionto Fo,"0 6 0.698 gy 

So is the number of miles given 1224 9.08778 

Tothe number of mules required, 1020 300860 
Which 


f 
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Which 1020 is the diſtance of thoſe two Places , in ſuch miles 
whereof 60 make a Degree; Or to finde the ſame in. leagues, 
the proportion is; As6 to 5 ; (0 18408 leagu:s, to 340 leagues, 
Ard thus may the Diſtances of places be found in ſuch miles, 
whereof 60 rhake a Degree, eſpecially if wich the diſtar.ce ex- 
preſſed inthe Plain Chart, you compare the reckoning of ſome 
Skilful Afariners that have failed fromthe one to the other. But 
thus to endexyour a reformation of the Plain Chart were a la- 
bour to little purpoſe; For there the correCting of the true ſitu- 
ation of two places, in reſpe& of one another , is oftentimes an 
occaſion that the ſame places are the more falſly ſituate in reſpeR 
of others. Like as ifthere were two places eight miles diftant, 
and ic were required to place a third three miles from either of 
them; "Here if we ſet rhe third, 1n the middle , it. will bs fcur 
miles diftante from either ; burif (accempting to mend .that er- 
rour)-ywe make the third to be 3 miles from the firſt , then will it 
be 5-miles from the ſecond : And rhus unayoidably, the mending 
of the one is the marring of the other ; becauſe the thing pro- 
poſed 1s nat poſſible, 

And ſuch is the errour of the Plain or Common Sea-Chart, 
repreſenting the Earth and Sea, notas a Spherical,but as a Plain 
Super ficies z not as if the CMeridians did concur inthe Poles, 
bur asf they were alwaies parallel onero another. So that the 
oraduation and projection being ſuch, the Situations and D ſtan= 
ces of places, cannot be generally and tiuly exprefled herein... 

Bue the graduation and projeCtion of XercatorsCDarpagree- 
ing without ſenhble errour with the G/obe, there mFP tharbe 
deſcribed all or any parts of the World, according to theur Hon» 
gitudes,Latirudes, Courſes, and Diſtances, as t1uly'and far 'more 
conyeniently for the £Mariners uſe then upon the Globe it (elf; 
and.,upon ſuch. a Chars. ſo deicribed, a reckoning may be truly 
kept, and any errour committed, may cafily be diſcerned and a- 
mended, Whereas on the Plain Chart,it a man finde his rec- 
koning to diſagree, he 1s {o far trom knowing how to amend it, 
that he can ſeldome conjecture where the faule was. 

.. "The negle&and want of theſe Charts hath becn and is a g1car 
| 1m - 
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imperfeRion jin Navigation and Geography, For howſocver 
there be ſome which do daily ſer forth for ſale Maps of the World 
and of th: parts thereof, according to this Projection: Yet to 
have them truly ſuch, and fic for Navigation, requires inthe Au- 
thor or maker of them good knowledge, and ſome competent a«- 
bilicy of his own, or aid from others , with a greater loye to the 
Truth then to his own profit, which may induce him to beſtow 
fuch induttry, time, and eXpence, as I have formerly noted to be 
requiſite in ſuch a Work, ; | 

For the furtherarce whereof , and of the praQtice of Navigae 
tion in general ; I ſhall indeayour in the two next, Chapters to 
ſhew a methodical and orderly way of kceping a reckoning at 
S:a, more diltinly and exaRtly then hath been formerly ufed, 
and ſuch as may aptly be ſet down in any Chart, and applied in 
rhe three principal Kindes of Sailing; namely according to the 


Plam Chart, or Mereators, or — to the Arch of a Great - 


Circle, Andby a few reckonings truly fer down, according to 


this form,the 69s of the World and ot the parts thereof might - 


be much reforme 


CHAP, VIII, 


A formal and exatt way of ſetting down and perfe#- 
ing a Sea-reckgning. 


$ Lihough che Courſe and. Diſtance cannot be ic 
truly and certainly known as the Latitude may 
» be: yet we muſt indeavour intheſe alſo to come 
© as near the Truth as may be, the rather for that 

I GSQC4O ſome reckonings mult neceſſarily depend wholly 
upon theme Andrto that end, thoſe which in their Voyages at 
Sea have occaſionto runne farre upon any Courſe or Courſes 
ncar the Meridian, may do well. ro make tryal of that which I 
have formerly ſer down , touching the quantity of a De- 
eree on the Earth and Sea in our known Aeaſure ; and e- 


— 


ſpecially in Eaſt-Indian Voyages ; fayling fro m the FR 
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in the Weſt part of England to (ape de bonne Eſperannce in 
Africke, they have opportunity of making an ample Experiment 
hereof, 

Bur leaving this to the praQtice of the skilfull and induſtrious 
Se4-man, we come now to ſhew an orderly and exact way of fra- 
ming and keeping a reckoning at Sea 2 for which purpoſe [I have 
made the Table following , which ſheweth how much a ſhip is 
more Northerly or Southerly , and how much more Eaſterly or 
Weſterly,by failing upon any point or half point of the Compaſſe, 
any number of miles propoſed. 

The like TabteI made many years fincegand tavght the uſe of ic 
in Navigation,whether it were then uſed by ary other , I know 
not, I had it of no man ; but this I ſp:zak, that if any man claim 
the firſt making and uſe of ſuchan one, he may have it. 

The ground of making this Table is the ſame with the former. 
For as R ading is in proportion to the Diſtance run, So # the ſine 
complement of the Rumb, to the diſtance of North or South, 
and ſo is the ſing of the Rumb, tothe diſtance of Eaſt or Weſt. 
Therefore here for ten miles upon any of the four poin:s from the 
Meridian, we ſet in the ſecand column the fine complement ot 
that point (reduced into Degrees) and in the third the fine there- 
of. As the ſecond Rumb or point fromthe Meridian,being 2.2 deg. 
30 min. the {ine complement thereof which is 9229 erin the 
ſecond column again(t 10: and the fine thereof 3827, I ſet there 
in the third column ; and haying done thus, for ten miles in eyc= 
ry column, the relt may be eafily drawn fromthem, 

As in the ſecond column, for the firlt half point agaithſt 16 
miles finding 995 2, I ſer the half thereof; nam:ly 4976 again 

5 miles, and the tenth part thereof, namely 995 againlt 1 mile, 
which doubled or added to itſelf is 1 990, to be p againſt two 
miles, whereto adding the ſame 995, the ſum is 2985 for three 
miles, and ſofor the relt, 

And thus for every point and half point from the Aſeridian, 
there are three columns : In the firſt whereof there is ſer down 
a number of miles runne upon that point or half point ; the 
tecond ſheweth how much _ Latitude is altered ; that 
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1s how much you are more Southerly or Noitherly, by running 
ſo farre upon that point or half point 5 The third, how much 
you are more Eaſterly or Weſterly , by running that courſe and 
diltance, | 
The Numders ſet in every firt column from-1 to 10, are al{9 
to be underitood from fo to 160, or from 1Coto 1000, and the 
Figur2 in the fourth place of the ſecond and third columns, an- 
ſwer to the figure in the firſt, As admit a ſhip run South and by 
Welt (that is ( South 1 point: Weſterly) 165 miles) I (er 
down this number thus ; and 
I 0© 981 195' looking in the Columns of 
S,W.r,| 6o| 588| 117 the firſt Rgmb againit 10, 
p:3 2. 5 49] 10, ( which may be underſtood 
"  j=——=| —— | ——| tobe 100) Ifind againſt jc 
| I65 | 161.8] 32.2). jn. the ſecond column g81 
— _ almoſt, andinthe third rgs, 
alſo againſt 60 (that is 6) in the firſt column , there 1s 588 in the 
ſecond, and 117 in the third : alſo againſt 5 in the-farlt column, 
there is 49 in the ſecond , and almoſt 10 in the third, 
Theſe ſer down, and ſumm*d up, as here appeareth, ſhew that 
a Ship running $by # 165 miles, is te the Southwards of che 
place from whence ſhe departed 161 miles and 8 tenth parts of a 
mile, andto the Weſtwards 32 miles, and 2 renth parts of a 
mile. If you defire more exatneſſe you may uſe all che places, 
for the firſt or oreare(t 
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. A larger Example may be that before ſer down in the 1aft Prg- 


bleme of Sailing by a Great Circle from Summers 1/tangs to the 
Lizard, pag. 127, | 
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AS 
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« 56 
Asadmit I ſail from thence : Firſt, NE 5 point Eaſterly 600 
miles, then NE by E 3oo miles ; Eaſt Notth-eaſt half a point 
Norcherly 495 miles ; Eatt N.E 390 miles; E N E, x point Ea- 
ſterly 264 miles ; E by N 210 miles ; Eatt gg1 miles: Theſe 
Courſes and Diltances I ſer down in ſuch torm as here appeareth, 
wherein the firſt columa there is expre fled the Courſe or point of 
the Compaſſe upon which a man ſails : In the ſecond column, the 
DiRance of thrt Rumb from the Meridian: In the third co. 
lunfh, the Diſtance run upon that Pozjne ; In the reſt, the difte. 
rence of Latitude , and depanture from the CMeridian in miles 
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(1n all which is to be conceived, that the Yariations are ale 
lowed) ſo that at the Foot of this reckoning , I finde the ſumms 
of the North celumn to be 1047,4 miles, and the fumme of the 
Eaſt column 2920 miles almoſt ; the firſt , namely 1047 mil: e 
converted into degrees, is 17 degrees , 27 min, the difference ot 
Luitude, which added to the Latitude of Summer-1ſlazd: 3 2 
deg. 25 min, (where this reckoning began) the ſumme 1s'49 dg. 
52 min. which is the Latitude of this laſt place where this rec 
koning endeth, So that according to this account, the Ship is 1un 
into the Laticude of 49 deg, 52 min, and hath altered her Lon- - 
eitude to the Eaſtwards 2920,miles, of ſuch miles, whereof 60 
make a degree of a great Cucle, 

Therefore, if you ſer down this reckoning on the Plain (hart, 
you mult. make a point inthe Chart that may be in the Latitude 
of 49 deg. 52 min, and to the Eaſtwards of Summer-1ſlands, 
(where this reckoning began) 2920 miles, that is , you mult run 
a parallel (with your Compaſſes or otherwile ) on your Chart in 
the Latitude of 49 degrees 5 2 minutes, and croſle the ſame by a 
Meridian, which may be te the Eattwards of the Meridian of 
Summer- 1 fl ands 2920 miles,and ſo the point of the interſeRion 
of this parallel and Meridian,is the Trayerſe-point or point in the 
(hart, repreſenting the place where the Ship is inthe end of this 
Reckoning, 

Bur if you ſet down this reckoning on Aercators Chart, 
you mult alſo finde a point that may be in the Latitude of 29 deg. 
52 min, and may likewiſe be to the Eaſtwards of Sammer- /- 
lands 2920 miles, which is done by running with your com- 
paſſes a parallel in the Latitude of 49.deg. 52 min. and croſſing 
the ſame by a Meridian , which may be rothe Eaſtwards of the 
Acidian of Summer-Iſlands.2920 miles, the point of the inter= 
ſection,of this parallel with that Afcridian 3s the trayeiſe point, 
repreſenting in the Chart the place where the ſhip then js, | 

For it is to be conceived in this (hart, that the degrees of the 
Meridian intercepted berween the Laritudes of two places are as + 
a Scale for thoſe two places,to meaſure not onely their, difterence 
of Latitzde, but likewiſe their diftance in their Rumbs as allo the 
niſtance of their Aderidiars, Bur - 
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But becauſe it ofcen talls out;that in ſailing from place to place, 
a ſhip runs not near the Rumb of the two places by many hun- 
dred miles, elpecially in ſailing by the Arch of a Great Cerele, 
which 15 the molt exquiſite manner of failing , and wherein a 
man ſhitrs his Courſe often , and runs much tarther in one La- 
titude then 1n another, as by the former example may apptare 
Therefore once in three or tour daies , orfſo often as you aker 
your Comſe much, you may transfer or ſer down your Reckon- 
16g our 0: your Book into your Chart, As in transferring the -- 
toriner example, you may ſer down the Northing and Eiſting of 
cyery ot the Comics feverally ;- buc for brevities ſake will bring 
tnem 1c three parts (and fo alſo we ſhallnot much erre, ) 

And chus tor the two firli Courſes, namely. E 4 point Ea, 
icily 600.miles,and N E by E 300 miles, I find inthe _ CQ= + 
NY ig | lumn 547 miles ; andin. the Ealt column 
mtabd Jaw. 713 6 he alſo for the three next Courſes 
5471 713] ſumming up the Northand Eaſt columns, I 
459] 1o5o| finde the Northing, to be45g mules, and' 

4r | 1137] the Ealting to5o miles. Alfo for the two 

lait Courles, I tinde the Narthing'to be 41 
O47 1..28 20] miles, and the Ealting 1157 miles, | 

Now to transfer theſe into the Chart, I conſider that 547 mules 
is 9 degrees 7 minutes, which added to the former Latitude 32 
deg. 25 min. makes latitude 41 deg, 32 min, In which Lati- 
tndel run a parallel , chen'confidering that 913 miles 15 11 deg, 
53 min, I take this' 1x deg, 53 min. in the Xeridian, as much a= 
bove the:one Latitude, as beneath the other, namely,from 3 1 deg. * 
o min. to 42 degrees 53 minutes , and this I ſet in the foreſaid 
paralle] from the Meridian of Summers-Iſlands to the Eaſtwards, 
and there make the point B, then reducing 459 miles into deg, 3t 
makes 7 deg, 39 min. which added to 41 deg, 32. min, makes 
Latitide 49 deg; 11 min» Alſo the Ealting Togo miles are 17 
deg, 30 min. the half whereof 8 deg. 45 min.I take in che Ae- 
ritian trom above 41 deg, 32 min. beneath 49 deg. 11 minutes, 
namely, from 41 deg.20 min: to 50 deg. 5 min, And this be= 
iraldoubled (becauſe ir is bhe-rhe half) I'ſer from the Aﬀeridian Ny 
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che prick or Trayerſe-point B before arede ,, in the Parallel of 49 
d.o. 14 min. making there another prick D, Litily, 1 adde the 
Northjng 41 miles toche former Latitude 49 degrees 11 min,the 
ſ:mms is 49 deg. 52 min, the Latitude of the Pazallel , ro which 
Iam = come; wherein Iam to fet down the Eafting 1157 
miles z} This therefore converted into degrees of 'a Great Circle, 
make 19 deg, 17 min. I cake therefore one degree of the meridj- 
21, 2bout that Latitude of 49 deg. 5 2 min. (becauſe the moſt part 
25 1un in that Latitude) namely, from 49 deg. 30 min. to 50.deg, 
30 min.” and ſer the ſame in the foreſaid Parallel from the meridi- 
dian of the prick D laſt before made to the Eaſtwards 19 times, 
and moreover 17 min, taken at the ſame Latitude, and this rea» 
cheth to the/point E, And fo is all this reckoning 1:t down, and 
the like is-ro be underſtood of any other, which though jn eX- * 
p-eſſion ir require many words for plainneſſe ; yer isthere yery 
Ictle difficulcy more in the PraRile , . then there is in ſetting - 
dowa a reckoning on the Plain Chart. 


CHAP. IX. 


A pore ample Example, togetheg, with a larger Table 
for the keeping a reckoning at Sea, 


4) Aving thus (ina more general manner) ſhewed 
AQ how to fer down a reckoning of che ſhips way, 
for every point and half point of the Compaſſe, 
& this to ſome men might ſeem-l{ufficient : Bur be 
cauſe a ſhip doth not alwayes make her way good 

as ſh* lies , nor doth h:r Leeward-way alwayes 
fall jiſtly-up »n a whole point , or half point, or quarter ; And 
moreover, confidering that though a ſhip ſteer away upon any 
point of the Compaſle,yer her true wayby reaſon of the Variation 
of the Needle , may ſwerve from that point towards the one (ide 
or towards the other;three or four degrees, or more orleſſe, and 
not alwayes a Point, or half Point,, or quarter : therefore I haye 
hought zr requititeto ſet down the Table following to every - 
fingle 


The Sea-mans Prafice, G1 


ſingle Degree : and that a man might the more readily wil 
one or two Entrances haye his defire, Thave allo enlarged ch© 
| numer of miles unto 100, The ground and way of making this 
T avle differs not from the former , and ir is to be uſed almoſt in 
the (alf-ſam2 manner s wherefore we ſhall uſe the more brevity 


in kandling of ir, 


Here followeth a T able of the Northing or Southing, E ſting cx 
Weſting of every Degree from the Meridian , Accordisg 
to the mumber of Miles run upon that Degree , which for 
brevity ſake we will call — 
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Now for the form ofi-tting down a Reckoning, although he 
which 1s accuttomed to keep it in this manner, may haply by uſe 
and praCtice diſcern how to order 1t in a better way thenl can 
preſently preſcribe or think upon,becauſe he hath occaſion often 
to confider it in every particular : yer 1n the mean time I con- 
ceive it will be fit to hav: a Book in Felthat is, two Leaves to 
a ſheer of paperzand to keep the letr tide of your Book yoid, that 
you may write therein all ſuch Occurrents as you ſhall think re- 
quilize, As namely, the Winds, and the Points of the Compaſ, 
upon which your ſhip lies, and what allowance youmake for Lee- 
wardeway when you fail by winde, the number of Glafles or 
Hours, and how many Knots or M:les in each hour, alſo the La- 
titudes which you finde by obſeryation of the JAgeridian=alcitude 
of the Stars, and what elſe you ſhall think remarkable. Burt be- 
fore all this, the ritle of the Voyage in theſe or hike words, 


T he Journal of our Voyage intended by Gods aſſitance from 
S, I, in the latitude of 32 dege 25 min. to the Coaſt 
| of England, &c, 

'The right hand Pages, or the right ſide of your Book through- 
out, may by lines be divided.into 12 Columns, as in the Example 
following doth appear. Inthe firſt Column may be expref(:d the 
day, in the ſecond moneth ; orat leaſt once in the top of the 
page ; hikewiſe in the ſame ſecond column, being large enough, 
may be ſet down the Latitudes which you finde by the Meridran 
alti tudes of the Sunne at ſuch times as you make obſervation. 
In the third col, the courſe (the Lee-ward way , if there be any 
leeing allowed.) Inthe 4.the Variation of the Needle. 1n the 5. 
(baving made allowance for the'Varsation) ſer down the angle of 
your Rumb with the eMeridian. Inthe 6, col. ſet down the di- 
fance in miles run upon that Rywb.In the 7,3,9,a0d 10 col.the 
Northing,or Soxthing , Eaſfting, or Weſting, thereto anſwering, 
as you ſhall finde it by your Table In the x1. your Latitzdes 
by dead reckoning. And lafily, inthe 12 columa you may at 
ſuch times as you think firreſt, ſer down your Longitude from the 
place from which you firſt departed , or the difference of Longi- 
rude from place to place, | 
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For an eXample , we may fraine a reckoning between the two 
places before-mentioned, namely from $»mmer-/ſlands to the 
Lizard, whoſe diſtance in their Rumb we have before ſuppoſed 
to be 3299 miles, as ſome Charts make it, and conſequently their 


difference of Longitude 70 deg, T would not be underttood as if 


I affirmediic to be {o much, for I ſuppoſe it is lefſe, I was there in- 

deed about-20-years palt, and ſurveyed it, and then kept a reckon- 

ing boch ourwards and homewards , but I have lolt thoſe reckon- 

ings lone ſince, and-have forgotten what they were, and in this 

caſe it maccers-not , >for whether the ſuppoſition be neer the euch 

ornot, it ſerves-\ufficiently ro exemplifie the rule, that being the 

end for which it is uſed, Bur if cheir diſtance be 3299 ſuch 
miles as contain onely 1000 paces ima mile, the ſame being reck- 

oned in ſuch miles, as we haye before-mentioned, namely,in ſuch 

whereof 6e make a degree of a great Circle, which as we find 
con:ain 6120 feet ina mile ; their diftance will be little more- 
then 2695 miles; and confequently, the-difference of Longirude 

little more then 55 4 degrees. 

Let us therefore ſuppoſe the difference of Longitude between 
thoſe two places to be 55 degrees}, andtheir Latitudes to be the 
ſame as before,namely, of the one 32 deg,z 5 min-and of the other 
50 degrees, And ler the Courſes, Diſtances, and other obſcr- 
wm fromSummer- [lands to the Lizard be fuch as before is 

eweds 

This firſt entrance in this Journal (which is the 20 day of Fe- 
bruary) is thus to be underſtood ; namely, thatfrom the time of 
ſerting fail (which we ſuppoſe to be the 19 of Febrwary) ill the 
20 day at noon, the Ship lies away, and makes her way good ups 
on the Northealt and by E. point of the Compaſſe ; but the Va- 
riation being 8 deg. to the Weltwards (as in the fourth column 
appears) the rumb upon which ſhe hath run is from the North to 
che Ealtwards onely.4 8d.as-is exprefled in the 5 column (tas 1n- 
deed 48 & deg. burthe 3 deg. we omit, as for the other circums 
ſtances nor to ber:garded) upon this rumb ſhe runs 98 mules, as 
in the 6 column appears, and anſwerable thereto I find inthe ta- 
ble before-going, the Northing to be 52 ,5 miles, and the Eaft= 
08 57 52 as here 1n the ſeyeath and nuch column js expreſt 
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by theſe numbers 522 and 579 (for the firſt figure towards the 
right hand fignitieth the tenchparts of a mile, the reſt miles, } 
Hence then the Notthing being 52 miles, if that be added to the 
Laticude from which it is reckoned, namely 32 deg. 25 min, it 
makes the Latitude here to be 33 deg. 17 min. as in the 11 Co- 
lumn appears, Inlike fort, the ſecond entrance being the 21 of 
February, hewerh that from the 20 day at noon to the 21 , ſhe 
made her way good upon Nonthealt and by Eaft point of the 
Compaſle, bur che Variation being 8 deg. Weſteily, the angle of 
the Rumb with the true Meridian: was from the North to the 
Ealtwards 48 deg, and ſo ſailing 100 mules, the Northing 1s 635% 
miles, and che Eating 74 4 miles,fo that the Laticude now 1s ; 4 
deg. 24 min. andthelike 15 co be underſtood of all che reſt. 

Touching the Longitude expreſſed in the laſt column, although 
a reckoning may be kept and ſer down withour itgyer it is of very 
good uſe, and how to conyert the Eating or Welting (that 15, 
the miles expreſſed in the Ealt and Welt columns of your Jour 
tal) into deg. and min, of Longitude; we will ſhew afterwards, 
as allo how you may caſily corre& your courſe, and giye the true 
courſe or Rumb, allowing the Variation. 

Bu firft ro proceed wich this Journal, obſerving the Meridian 
altitude of the Sun upon the 23 and 24 of February, I find that 
my Latitude upon the 24, is 39 deg, 36 min, whereas by dead 
reckoning it is but 39deg. 28 min. ſo the difference 158 more 
Northerly :. but being well afſured of the Latitude found by Obe 
ſervacion, I corre the dead reckoning thereby , which way be 
done by the Rule of Proportion, ſaying ; 


As the Summe of the North column 3 125 Co.ar, 6-50515 

To the ſumme of che Eaſt column , 4300 3-63247 

So the foreſaid increaſe Northerly $0 1,90309 _ 

Tothe increaſe Baſterly 110 2-04171 
that is; 11 miles 2 for the firſt place towards the right hand 15 0n= 
ly for the tenth parts of a mile. 

The ſame may allo ſufficiently be found without the Rule of 
Proportion, by the foregoing T able, onely for looking there un=- 
der the Degree upon which 1 haye failed , namely , under oft 
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deg. for 8 miles or $8 tenths of a mile , though I find not the 
ſame exactly, yer I finde one which 1s neer it , namely 82, and 
a92inlt it in the next collateral column 113, which is 11 54 miles 
(being too much by ++ of a mile , becaufe the other 15 too much by 
54) I adde therefore in the North column of the Journal 8 miles, 
and the Eaſt column 11 miles; And ſo whereas by dead recko- 
ning, the Northing was but 3 04 ;5 miles, and the Eaſting 41g 
miles ; now having correted itby obſeryation, the'Northing is 
312 .4 miles, and Ealting 430 miles. 

In like ſort upon the 27 day, I ſhould by dead reckoning be in 
the Laticude of 44 deg. og'min. but by a clear and good obſeryae 
tion I find my ſelf in the Latitude of 43 deg. 55 min, that is, not 
ſo much Northerly by 14 min, therefore to corre it I put in the 
South column 14 miles,or 140 tenths, and ſeeing my courſe was 
berween the North and the Ealt , and that I find my ſelfto be lefs 
co the Northwards, that is, more to the Southwards then my rec- 
koning, therefore in probability I am alſo to the Ealtwards, thar 
1s, more to the Weſtwards, then my reckoning ; But to find how 
much, I look inthe foregoing Table for the degree upon which I 
have failed , being from the North part of the Meridian to the 
Ealtwards 60 deg, and under 60 deg. I look for 14 miles, or 140 
renths, and againlt it in the column adjoyning I find 243, which 
I ſer down in my Journal in the Welt cohumn , and fo ſubſtrat» 
ing the firſt from the North column , the other from the Eaſt: I 
finde that whereas by dead Reckoning I ſhonld be to the Northe 
wards 2735 miles, and to the Eaſtwards 465 53» Now having 
corrected it by obſervation, I find that from the 24 day till this 
time I haye 1un more Northerly then I was by 259 miles,and one 
tenth part, and more Eaſterly by 441 7; miles, 

Bur it yaur courſe be neer the Eaſt or Weft ,, it may ſuffice to 
correct ic in Latitude onely, as in the example of the 8 of Aſarch 
appears ; for in that caſe you cannot correct the: Longitude , but 
from ſome further — | 

It there be any Current , you may note icas is done in that 
Example following the 8 of Harch, | 

Nowit you would ſer down this reckoning upon the Plain 
cr Common Sea-chare ; Firlt, if you deſire ro expreſle every 
dayes 
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dyes account, you may begin for the 20 of February, and make 
a prick in your plat that may be from the place from which you 
ſer fail ro the Northwards 52 5; miles, and to the Ealtwards 
57:2; and ſo will this point be dittant from the place of your 
ſetting ſail 58 miles Northeaſt , and almoſt a quarter of a point 
Ealterly : then for the 21 day you may make another Prick, which 
way be from the form to the Northwards 66 +2 miles, and co the 
Ealtwards 74 + miles, and ſo you may procced with the reſt, 
And thus you ſhall have a prick on the Plot tor eyery day more 
exaRtly ſer down, then could be done after the ordinary way by 
Courſe and Diſtance; ot Courſe and Latitude , eſpecially becauſe 
in lining+the Plot, there are not , nor cannot conveniently be 
drawn any more then the 3 2 points of the Compaſſe, to wit, not 
half points, quarters, or ſingle Degrees. 

Bur if you deſire nor to fer down eyery days reckoning (which 
is not necefſary to be done) you may ſet down eyery of the 
Summes, as they are correQed by Obſervation after the (elf-ſame 
manner, 

Oc you may adde together all thoſe ſummes, and ſo the ſumme 
total of the North column will be 1049 miles, and of the Eaſt 
column 2345 miles, therefore in the meridian of the place from 
which you depart, you may ſet down' to the Northwards of thac 
place 1049 miles, which will fall in the Latitude of 49 deg. 54 
min. almoſt, and from thence in that parallel ſer down directly to 
the Eaſtwrds 2345 miles , and there make a prick for the place 
where the Ship then is the tenth of Aſfareb, and ſo is all this 

reckoning ſet down at once. 

If you ies reckoning according to Mercator, it will be re= 
quilire ſometimes to ſum up your reckonings paſt , namely, ſo of= 
ten as you make any notable alteration in your courſe; and ſo 
this reckoning.or any other may be ſet down almoſt as eaſily on 
HMercators chart, the difterence is , that here you mult often al- 

ter your Scate, becauſe the deg. of Laricude on this Chart are nor 
equal,but grow greater and greater towards the Poles, Now then: 
the diltance of two places is to be meaſured by that part of the 
Meridian , which is intercepted berween the Latitudes of thoſe 
two 
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two places; Or ifboth places lie in one and the ſame Latitude, 
their Dittance is meaſured by a Degree or other Ifle quancuy, 
taken abont that Latitude ; nam-ly, halt above, and halt beneath, 

Wherefore 1f you would niake a Prick or Traverſe-point in 
Mercators-chart,an{wcring co your reckoning tor the firtt day, 
namely,untill che 20 of February at noon ; ut appears by your 
Journal that Prick mult be to che Nouthwaids of the place trom 
which you departed 52 55 milcs,and ro the Ea\iward 57 52 miles, 

Now inſtead of the North or South columns, you may more 
conveniently uſe the laſt column but one, ſhewing in what Laci- 
rude every account doth fall ; and fo 1t appears, that the Prick 
for th: 20 of Febywary mult be in the Latitude of 33 deg. 17 min, 
Therefore in the Meridian of the Summer-1ſlands from which 
you departed make a prick in the Laritwds of 33 deg. 17 min, 
and from that prick (er down to the Eaſtwards in the ſame Lati» 
rude 57 2 miles , and where it ends is the Traverſe-point an- 
ſwering co the 20 of February : the like may be done for the 21 
day, and fo for all the reſt, This 58 miles may be taken in the 
meridian from the Latutude of 32 deg, 223 min. to the Latitude 


of 33 deg. 20 min, or otherwiſe you may take the half of it which 


Is 29 mules about the middle between both laticudes,and double jr, - 


Bur it is ſufficient to ſet down the ſums of eyery rwo or three 
dayes accounts, or ſo often as there is any notable Difterence in 
your Courſe ; Thus if you wonld make a prick in the (bart,an-» 
{wering tothe 21 of February, being the firlt ſumme ; I ſee by 
the Journal,that it mult be in the Latitude of 34 deg. 24 min, and 
to the Eaftwards of the place from which I departed 1 325% miles, 
Thercfore in the meridian of the place from whence I departed, 
I make a prick jn the Latitude of 34 deg. 24 mir. and from that 
prick I \:r in the ſame Latitude to the Eaſtwards 132 7; miles, 
and where it ends is the Trayerſe-point anſwering to the 21 of 
February, being the firſt ſum, This 132 miles may be taken in 
the meridian within, or a little wicthour the two Latitudes, as be- 
fore, namely, f:em 32 deg. 20 mins to 34 deg. 92 min, 

In like fort, if you would make a prick for the ſecond ſum, be» 
ing the 24 of Febrwary, it there appears that it muſt be in the La- 
ticude of 39 degr. 36 min, and tothe Eaſtwards of the -y_ 
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verſe point laſt before made 430 miles ; therefare in the meridi- 
an of that Traverſe point I mike a prick in the Latitude of 29 
deg, 36 min, and from that Prick [ ter to the Eaſtwards in the 
ſame Latitude 430 miles, and where that ends is the Traverſe- 
. point anſwering tothe 24 day, and the like is to be underſtood 
@f all the reſt. 

Now this 430 miles may be taken ſeveral wayes; for firſt,if I 
take one Degree about the middle of that part of the meridian, 
which 1s intercepted between the Latitudes of the two places (as 
from 36 deg. 30 min. to 37 deg, 30 min.) and that degree ſeven 
rimes taken is 420 miles, then about the middle, namely, 37d. 
I cake 10 min. more, and ſo I have 430 miles. 

In like manner, you may take two deg, or 126 miles, to mea- 
ſare ic thereby , which may be taken from 36 degrees to 38 deg, 
and the reſidue about 37 degrees, as before, &c, 

Or you may take the half of 430 miles , namely, 215 miles, 
which is 3 deg, 35 min. which muſt be taken as betore, about the 
middle of that part of the meridian which is intercepted between 
the two Latkuades z and that doubled is 430 miles to be ſer to the 
Eaſtwards, as before, 

And thus may this or any other Reckoning be ſet down with- 
out knowledge of the Longitudes , but more aptly and exaQtly by 
ſome Longicudes known , for then ſhall you have in the two lat 
columns the ſubſtance and principal ſcope of your reckoning z 
namely, the Latitudes and Longicudes of all places, as you ſail, 
which may more eaſily and exactly be expreſt upon this Charr, 
then the Eaſterly or Weſterly diſtances 3 Therefore how this alſo 
may be done , we will ſhew , bur firſe ſomething rouching the 
Compaſſe and the Yariation thereof , which ought noi to be neg- 
le&Red ina reckoning, 


CHAP. 
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Of the Variation of the Compaſſe , aud hwy to reflifie a 
| Courſe by the Pariation known, 


94S; Vorgſt all che myſteries which God hath of late | 


W / years dilcovered to the World for the furtherance 
MALWS  Navigetos, there is none more neceſſazy, nor 
/CELIYD yer more admirable then that property of the 
Ce aQa Needle touched with the Load-ſtone, whereby in 
th: Valt Ocean where all Land-marks fail,yea evenin the darketc 
nights and cloſeſt weather, whan neither Snnne nor Srarrcs are 
to be ſeen ; The mariner (as it were by a meflenger ſent from 
Heaven) 3s taught which way to direQ his ſhip; yea, as it were 
accompanyed with a guide towards his defired Port. 

For the necdle touched, belides other frrange properties, hath 
this, to point out in all quarters of the World , the North and 
South parts of the Horizon, and ſo having a Card cherero fired 
with Rumbvs and Degrees, it ſheweth all Points of the Compaſle, 
and degrees of the Horizon. 

Yer very 1eldome exaRtly of it{elf , without ſome further Arr 
and Induſtry of him thatulcch it; for though 1n ſome 'places it 
{[werves not, yet in moſt parts of the World che North and South 


points of the Needle have ſome Fariation from the true North | 


and South points of the Horizon to.thg Eaſtwards or ro the Weſt- 


wards, which how to diſcoyer in kind and'quantity , we haye- 


{\h:wed heretofore, 


I: may be thought, (and ſom? men otherwiſe learned betore | 


this Property, was tully diſcovered, have ſaid) -rhat this- ſhould be 


i0-ne blemiſh and impzctcEtion 1n a ſrove ſo precious z Bur it is - 


!ofar from being 2n 1mperte&ion, that it makes it ſo much the 
mNre preciovs ? Yet (as I have ſaid) not withour the induſtry of 
him that uſ*th ir, He that 1s negligent or unskil ul co ovterve 
;-, elpecially inlong Voyages nd yarious Courſes, may be led 
into many dangers »y it, becauſe he frames not his mind to the 
Yule, buc che Rule to his mind, imagining it to be what 1K 45 Not ; 
all 
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and hence I ſuppoſe, ſprang that Cuſtome of placing the Need/® 
or Wars 2 pot or balf a point to the Eaſ:wards of the North- 
pon of rhe Card , thinking by this means to ſhun the labour of 
o.\-rying the Varia:1on, which indeed they might, if the Varia- 
tiou were the ſame n al] plc:s, and atall times ; but becauſe it is 
not, this doth often encreaſe the Errour, 

But he that diligently cbſerves che Variation, finds (as I ſay) 
no prejudice in it. onely 1t-requires dayly, or once in tywo or three 
dayes half an huurs work; and this labour it doth abundantly 
recompence ; for by this mcans he knowes at the preſent how to 
dire& his Courſe, and for the furure , by thofe notes which he 
keeps of the Variations and Latirades by him obſeryed, he knows 
(comming that way again) when he draws neer to any of thoſe 
places where ſuch Obſervations were made, and fo falls the more 
certainly with any place intended, 

There 1s further diſcovered of late a motion or alteration in 
the Variation of the Needle, and this is ſcarce yet certainly diſ- 
coy:red, But comparing the Variations which were obſerved a- 
bout fifty years paſc, with the preſent Variations : Ir appears they 
are leſſer Eaſterly , and more Weſterly by 6 og 7 degrees, then 
they were ar that tim?, For waereas the Variation hath former= 
ly been obſerved neer London to be 11 5 Dcg. to the Ealtwards, 
it doth now ſcarce exceed 4 Degrees, Ard chire is the like al- 
rexation (as T have heard by ſome mariners) in other parcs of 
the World; which we now leaye to the furcher diſcoy:ry of 
time and induſtry , and come to ſhew howto recifie a Courſe 
by the Variation known, 


T he point of the Compaſſe uv0n which you ſail, andthe 
P axiation of the Needle k+owe, to find the Rumb 
or Degree #50» which the Ship hath 
made her way, 


Flow:r ae luce, or North and South points of che Card, and 

ſo inthe Rules followirg we preſuppoſe them to be, Now 
thenit1s to beunderſtood, that the Needle hayiog Variation 
Q 2 (35 


; T is ber that the Needle or zpyars be placed direAlyunder the 
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(as for the moſc patt it hath) the ſhip doth not make her way up- 
On that Rumb or Point of the Compaſle , which ſhe ſeems co ſail 
pon, but either more to the right hand or to the lefr, according. 
as the Variation is towards theright hand , or towards the left, 
and that ſo much towards the one tide, or towards the other as 
that Variatzon is : We ſpeak net here of Leeward-way , but of 
the Variation onely, Therefore for the ſoJution of this Probleme 
you muſt know how much the Variation is, and which way ; 
And how this may be done, we have briefly ſhewed upon the 12 
Caſe of Right angled fPhevical Triangles, and the rx of Ob- 
lique, which known, you may find the angle ofthe Rumb or Line 
of your ſhips way of the Aferidia : being the thing in this Pre» 


A Table of the Angles of every Point and balf Point of the 
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For the effzAing whereof, we will ſet down two wayes ; the 
one by the Pen alone, the other inftrumentally. If you do it by 
the Pen alone, although it be not hard to find what angle every 
point er half point makes with the Meridjan ; yet for your fur- 
ther eaſe herezn, I have expreſſed the ſame in the Table before- 
ooing ; the quarters of Points I have omitted , becauſe the ſree- 
rage upon a quarter of a point is very uncertain, (the points be- 
ing undivided as uſually they are) for a man by his eye is able ro 
gueſſe very neerly which is the middle berween two points, but he 
cannot -gueſſe ſo neerly , which is the fourth parc, Yer it you 
defire any quarter, you may adde to the next before-going almolc 
3 deg, namely 2 deg. 49-min.. 

Now then by the magnetical Rumb ar Point of the Compaſle 
and Variation given , tofind the true Rumb, youare to obſerye 
theſe two Rules following, 

I. Ifthe Rumb andthe Variation be bath the ſame way from 
the Meridian (namely, both to the right hand,or both to the left) 
adae thens together, and that ſumme us the true Rumb from that 
part of the Meridian, 

Tet if that  ſumme exceed 'go degrees, ſubtratt it from 180 
degrees , the remainer is the Rumb from the oppoſite part of the. 
Meridian, 

2. If the one be towards the right hand, the other towards the 
wk ſubftralt the variation from the Rumb, and the remainer i 
the true Rumb. 

Yet if the Rumb be the ſmaller number , ſubſtraRt it from the 
Variation , and the remainer it the true Rumb the other way: 
Theſe Rules we ſhall indeayour to illuſtrate by examples fol- 

OWings 

Bur farſe , for diſtinAtion-ſake we ſay the Rumbs or degrees 
from the North towards the Eaſt, are :zowards the right hand, and 
ſo from the South towards rhe. Weſt ; but from the North to the 
Weltwards, on the left hand, and {o from the South Eaſtwards : 
For a mans face being towards the North, the Eaſt is on hus cight 
hand, and the V'Velr on his lefr, &c. 

In like ſort for the variation of the Compaſſe, it it have Eaſter- 
ly variation, that is, it the Needle and Flower ue Ince of the _ 
rand - 
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and to the Eaftwards of ch: Nort: , we lay that Pariation 1s tne 
waids the right band, for roc oncly che Nerth p in. bur all he 0+ 
ther pornts of the Comp-fſe di-ect a Courte more towaros the 
r1ght hand then they would do, it there we © 10 Furtairon, Ar d 
fo 1t 1t have Wettcily Fariation ; that 18. if the Needle and Flows 
ey de [nice fiand tothe Weltwards of 1h: trus No ih point of the 
Ho 12.0n , we ſay that Vartarion is towa-ds the lit hand ; foraſe 
much as nor onely the No:th-p. fot , Fur all the other pornts of 
the Compaſle, ftaind more rowards the left hand then they would 
do, if there were no Variation, this being piemiſed , we come to 
oive Examples of the two Rul s before-going. 

1 Lt the Magnetical Rumb or Point of the Comnaſſe be 
Northeaſt , and the FYarsati,n ro degrees tothe Ealtwards; I de- 
mand the true Remb? 


H-re the Rumb and Variation are both one way ; thati's,both 


towards the right hand ; therefore, 
Tothe Magnerical Rumb being N, Eaſterly 45 deg. om. 


Adde the Variation Ealterly 10.deg, om, 
The ſumme 1s the true Rumb N, Eaſterly, 55 deg, © me 


2 Adnita ſhip fail upon the North-point of the Compaſſe, 
and chat the Variation be 10 deg. tothe Ealtwards, how doth ſhe 
make her way ? 

The magnetical Rumb is North, that 1s, o deg. om. 

To which adding the Eaſterly Variation Iodeg. om, 

The ſumme is the angle from the North part > 

of the meridian to the Eaſtwards 


A— 


- Io deg, Om, 


Which is almoſt NV by Eaft& fo hath ths ſhip made her way, ' 


3 Let the point of the Compaſſe be Eait + point Northerly, 
that 15, from the North to the Eaſtwards 7 5 points, Which is 84 
deg. 22 min. and the Variation as before todeg. to the Eaſt- 
ward, | demand the tive Ruinb? 

To the magnetical Rumb being Northeaſt, 84 deg. 22 m, 


Adde the Eaſterly Variation To deg, co mn, 
The fumme is the angle fromthe North 94 deg. 22m. 
Which ſubtracted from 180 deg. 00 m. 


There reſts the true Rumb South»gakerly 83 dcg. 33 m, 
4 Ex» 
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4 Examole, Let the courle by the Compaſſe be Weſt and by 
Souch, that 15, 7 points from the South to the Weſtwards , or 78 
des, 45 min. and letthe Varnation be as before 10 deg. to the 
Eattwards, whas is the erus Rumb ? 

To the Magnetical Rumb S Weſterly 78 deg. 45 min, 

Adde the Eaſterly FPariation T * deg oO min, 

The ſumme is the true Rumb $ We3ter!yy 88 deg, 45 min. 

You may conceive that the Rymb and YVariatos are here bo:h 
one Way ; namely, both from the Meridian towards the right 
band. For the Variation cf the North point is from the North 
towards the Eaſt , and conſequently of the Somth point trom the 
Sonth towards the Weſt, both towards the right hand of the Aſe- 
ridiaxn, as the Rumb 15S. © 

5 Example, Let the courſe by the Compaſſe be Weſt , that is, 
from the Sonth to the Weſtward: 8 points or go degrees, angler 
the Variation be as before ro deg, ro the Eaftwards , I would 
know the true Courſe or Rumb? 


To the Magnetical Rumb South-;yeſt godeg, omin 
Adde the Variation Eaſterly 10deg. omin 
The ſumme 15 the angle with the Sourh WW 
part of the CMeridran vents thou 
Which ſubſtra&ed from 180 dee. o min, 
There reſts the true Rumb Veſt . Lodg omin, 


Let the Courſe by the Compaſſe be Weſt,that is, from the North 
to the Weſtwaras 8 points or 90 deg ecs,and let the Fariation be 
10 deg. to the Weftwards : 1 demand the erue Rumb > 


To the M-gnetical Rumb N weſ# go deg. © mins 
Adde the Variation Weſterly 10d:9.c min, - 
The fumme is. 100 deg, © mints 
Which ſubrra&-d from 180d'g. omin, 
There remains the true Rumb $ 27/# 80d:9g. o min. 


Objeft, The Magnetical Rum being her? welt go d s. why 
fthould itnot aſwell be counted from the Ss :+þ as frm thi Norehb? 
Anſw, It may be counred from either, tor as 1it 15 counted here 
fromthe North to the Weittwards irtalls under the firlt Rule, 
becan(ſs - 


[hrs 
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becauſe the Variation is the ſame way 2 Buc if it be reckoned 
from the South to the VWeſtwards, it falls under the ſecond Rule, 
whereof we now come to give ſome Fxamvles, ſuppoſing theſe 
already given {ufficient to ullultrate the farſt Rule ? 

7 Example. Let the point of the Compaſie be NN W and 
the Variation 10 deg, Eaſterly, I demand the true Rumb : 


From the magnetical Rumb N W I2 deg, 30m, 
Subtract che Eaſterly Variation 10 deg, 60m. 
The remainer is the tive Rumb N W I2deg, 301m, 


8 Example, Let the point of the Compaſſe be North,and the 
Variation Eaſterly 10 deg, what is the erue Rumb? 


From the Eaſfterly Variation 10 deg. o min, 
Subſtra&t the Magnetical Rumb N w. oo deg, © min, 

The remainer is the true Rumb, the other : 
way, namely N E to deg. o min, 


Objeft. The magnetical Rumb may aſwell be named North 
eaſterly o deg. o min. 

eAnſw, It may , but then it is ſubje&rothe firſt Rule, as in 
the ſecond Example. 

9 Example. Let the Courſe by the Compaſſe be Weſt, that is, 
from the North co the Weſtwards 8 points,or go degrees,and ler 
the yariation be as before 10 degrees to the Baſrwards,what 1s the 
erue Rumb, 


From the magnetical Rumb N w 90 deg. 00 min. 
SubſtraQ che eaſterly variation rodeg, 00 min. 
There reſts the true Rumb N w $0 d g. 00 min. 


Here the Magnetical Ramb might aſwell have been South= 

welte: ly go degr. and ſo it had fallen under the firſt Rule , as in 
the fifth example. 
_ Io Example, Let the Courſe by the Compaſſe be Welt; that 
Is, from the South to the weſtwards 8 points or go degrees , and 
let the variation be 10 deg. to the weſtwards , I demand the true 
Rumb > 

From the magnetical Rumb S w. 90 deg, o min, 

Sudtra& the Weſterly variation r0deg. o min, 
The remainer is the true Rumb S w $0 deg, © _ 
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Ef the Rumb here had been reckoned from the North, as in the 
fixch Example , it had fallen under the farlt Rule, 


 Andthis may ſaffice for the illuſtration of the two former Rul:s 
11 the ſolution of this Problem, 
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The ſam? may alſo more eafily bereſolyed, by ſuch an /»ffru- 
m2: mt as is here deſcribed, confilting of two Circles, the one be= 
ing the nethermolt divided into four Quadrants, and every of 
thoſe into god:g, tumbred from the North and Soxrth points, 
towards the Eaft and Weſt, 

The other being the uppermoſt and moyeable about the Center 
divided, as the Card of the Compaſſe into XXXII Poinrs, and 
thoſe again ſu-diyided into ba/ves and quarterss . 

7 
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By this you rf12y teadily find the crue Runb for any Courſe and 
Variation given» | | 

For if you turn the North point of the upper Circle, from the 
North point of the lower, ſo many deg» and the ſame way that 
the Variation 15, and then look4n the ſame upper Circle for the 
magnetical Courſe or point of the Compaſle propoſed, you ſhall 
find right under ic inthe neather Circle what number ot degrees 
the lame is diſtant from the N,orS. points cf the true meridian 
towards the E, or W, which is the true Rumb here required, 

A's ſuppoſe the Variation to be 10 deg. Eafterly, and the courſe. 
by che Compaſſe Ealt halt a poiat Northerly, and there be requi- 
xcd the true Rumb ? 

Turn che North-point of the upper Circle fromthe North- 
point of the lower Io deg tothe Eaſtwards, and then TI look in 
the upper Circle, for Ealt halt a point Northerly , and right under 
it in the nether Circle 1 find 85 deg, and about one half num-. 
bred from the South part of the meridian towards the Eaſt, there- 
fore , Iconclude thar the true Rumb required is from the South 
towards the Ealt, 85 { degrees and ſomething more, 

By this [nſtrument allo (if you uſe the pen onely, as before we 
ſhewed)you ſhall readily ſee when to add, and when to ſubſtraR, 


CHAP. X 1h 


To keep a reckoning of your longitude , and ſo to ſet down avec- 

'  » kyning by longitude , and latitude onelys 

N the Example before given of a. Journal , we have * 
in the twelfth and laſt columa expreſſed in ſuch pla- 

' ces as it ſeemed moſ* requiſite , the Longirwdes , we 
come now to ſhew how the ſame may bo liwown and 


| firſt, | | 
By the Burhb ang Litithdet given: w find the Difference 
NT” 5 -'-- * FILM | 
As Radius is in proportjoa , to the Tangenrof the Rumb ; - 
So is the Nifference of Laticade in merid;onal parts, 
To the Diftzrenee of Longitude'in minutes, | 
As let the Ruthb be'Notth- eaftetty'q8 deorees, and ſippoſe £ 
$H$p to run upon this Rumby from the Latirude cf 32 degrees 25 
Mill, . 
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mio, into the Latitude of 34 deg. 24 min, there is required the 


diffe ence of Longitude, Here, 
The meridional parts anſwering to. 34deg., 24 min, 2200 
The me+1dional parts for 33 25 2058 
The difference of latitude in ſuch parts is 142 
Say then, As Radiuw 1s in proportion 
Tath: tcanyen: of the Rumb, t 48 d. o min. 10.0455 


Fo che diftzrence of Jartude jn merid, parts 142 2.1523 

To the difference of Longitude in minutes 158 2.1979 

Theſe minutes converted into deg, are 2 deg. 38 min. which is 
the diff:1encc of Longitude required, as the ſane is expreſled in 
the Journal againlt che 21 of Febraary. 

And thus failing upon one and the (ame Rumb,you may find the 
difference of Longitude, and (o often as you aker your Rumb, 
ſo often working by the fame Rule, you ſhall have all the diffc- 
rences from place to place, which added together, make the whole 
difterence of Longitude, 

But you may allo find the Difference of Longitude neer e- 
nough at one operation for many {eyera! Rumbs and Diſtaxces, 
royided that thoſe Rumbsdiftzr not much one from another. As 
1a the former Journal from the 27 of Febrwaxy, tillthe ſecond of 
Atarch , I fail by ſeveral Rumbs and DiRtances from the Latie 
rude of 43 deg. 55 m, into the Latitude of 48 deg. if you would 
finde the difference of Longitude hereto an{werable at one ope- 
ration, it may be done by this Rule z 
As the difference of Longitude in miles, 
Is to the departure from the meridian in miles, 
So is the difference of Laticude in meridional parts, 
To the difference of Longicude in minuces. 
As in that example , the difference of Laci:ude for all thoſe 
Courſes , as in the North column appears is 2444, 
The departure from the meridian , as there in the Eaſt columa 
appears 1s G}0Ts 
The merid, parts for the laticude of 43 deg. 55 min, are 2939 
The merid. parts for the lztitude of 48 d. © m. are 3293 
Difference of Jaticude jn meridional parts is 353 
R 2 Say 
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Say then, As the diflerence of Latimmnde 2444 co, «y. 6. 6119 
To the departure from the e Meridian 6301 3* 7994 
Fo the difference of Latitude in Merid,parts 353 2+ 5478 


To the diftcrence of Longitude in minutes, g10 8 a,9591 
W hich reduced into degrees, is 15 deg, 10. min, And added 
to the former Longiuude 24 deg, 28 min, 
Gives the preſent'Longitude 36 deg. 18 ms for the 2 of March. 
The like may be done for the account from the ſecond of 
March co the fifth of the ſame, &c. | 
Bur if your Courſes and Diſtances 11n, be all nter to one and 
the ſame Paralle]. or Latitude (as in this Journal they are from 
the 5 of Marchtothe 8, and from the 8 to the 10) then ir is 
ſafficient to finde what Longirnde in that Paralle) is anſwerable 


to the miles of Eaſting or Weſting, or departure from the eAMetiy 


dian by this Rule, 

As the {ine complement of. the-Latitude ct that Parailel, 

Is in proportion to Radims ; 

So is the number of miles in that Pacalle!, 

To the difference of Longi:ude in minutes, 

As from the 5 of March to the 8: the Latirude was neer 50 
deg-rhe Eaſterly diſtance 186 52 miles: therefore. for the diffe= 
rence of Longitude, ſay : 

As fine complemeoc the Larirude, s, c. zo deg. omin, 1919 

To Ragims ; | 

$9 is the departure from the Aeridian 1986 8 +$.2914 

To the difference of Longitude 299 6 _. 3.4633 

Thus it appears, thc difference of Lnngitude is almoſt 291 mis» 
nutes, which 1s 4 deg. 51 min. and.this added to s. the Longitude 
upon the 5 of March, namely, to 46 deg. 52 min.the ſum is 51 
deg: 43 min. the Longitude upon the 8-of March: the like might 
be done for the 10 of March. 

And though this laſt Rule be then fitteſt to be uſed, when your 
Coule is near Eaft and Weſt, or your difference of Latirude lit- 
tle ; yet it may alſo be uſed at other times inſtead of the ewo for- 


mer, without any oreat errour, if you- take the middle degree of | 


Latitude, or ſomewhat more, as in the former Example, . 


The - 
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The Latitude upon the 27 of Februaryis 43 deg, 55 min, 
The Larticude upon the ſecond of March is 48 os © min, 
The middle Latitude or ſomewhat mote is - 46 deg. 10 mio. 


Say theny As fine-comp, the latitude s 6 46 deg, 10m. ,r595 


To Radius, 
So the Eaſting or departure fromthe meridian 636.1, 3.7904 


To the difference of longitude, 929.7. 3 9589 
Which is almoſt 910 min. or 15 deg. 10 m, as before, 

And thus you may in the t 2th. and aft column of your Jour- 
nal, ſet down your longitude fo ofcen as you think it requ:ii:2 ; 
and fo in the two laſt columns you ſhall have the Subſtarcz and 
principal ſcope of your Reckoning , namely, your latirudes and 
longicudes, which whenſoever you-delire to fer down in Mer 
cators Chart , or in the polar Chart , or in any other, gradua.e4: 
with degrees of longitude and latitude, you may readily do it, 

As if I would ſet down the tumme of the forelaid Journal, 
frem the 19 of Febraary tothe 10 of March, 1 find agairi(c 
the 10 of March the latitude to be 49 deg. 54 min, and the diffe- 
rence of longitude 54 deg. 5 3 min, Therefore in the latitude of 
49 deg. 54 mio, Idraw an occulc parallel, and reckoning from 
the Swmmer- /ſlands towards the Eaſt 54 deg, 53 min. Idraw 
by that longitude an occulc meridian , the interſection of this - 
m2ridian wth the foreſaid Parallel is the Traverſe-point , or the : 

point repreſenting the place of the Ship, andthe like is ro be un» 
de:ſrood of any others. - 

This form: of keeping and expreſſing a Reckoning, is (as I 
conceive) moſc apt and agreable (of all others that I have ſeen 
or thought upon) to all forts of Charts or Maps, and to the G lobe - 

4t-ſelf ; and toall the Kinds or wayes of Sailing, that are or may be 
uſed. VVe will here adde ſome other Propolitions which may 
{»metimes be of good and neceſ{ary ule in it, 


The Rumb and Difference of Latitude given: to fiid by the 
Table , the diſtance in the Rumb , aud th- Depurture. 
from the Meridian thereto anſwerable, &c, 
fo” to find the Northing or Southing , chat 1s, the Diſtance 
mlaticude , as alſo the Ealting or Wettzog , that is, Yr Die - 
ance : 
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[tance in Longitude or d:parture from the meridian of any 
Rumb, tor any diltance runupon it we have before ſhewed, the 
like operation 1s un theſe Propoſitions following : namely, 
2 The Rumb and diſt axce in latitude geven : 10 finds the di- 
ſtance inthe Rumb , ard the Exſtmg or Weſting. 
3 Thediftance and differ ence in latitude grven: to finde the 
departure from the © Meridian and the 4 | 

4 The difference in laticude,and departure from the Meridian 
Livey : to find the Courſe and Diſtance. I 

5 TheCourſe and Departure fromthe Meridian given: to 
find the Difference of latitude and Diſb ance. 

6 The Diftance and Departure from the Meridian given ; to 
find the Courſe and difference of latitmae, 

So thar with the firlt before-handled, here are fix Propoſitions, 
and in eyery of them two things required ; and (o they become 
twelye. We will not ſtand to give examples of them all , bur 
enely of thoſe which are moſt uſeful, che reſt may by chem be 
conceiyed, 

And firſt, ro find the Eaſting or Weſting of any Rumb for a- 
ny difference of Latitude. | 

Admit a ſhip run North-eaſterly 60 degr. (that is, N E by E, 
and almoſt half apoint Eaſterly) till ſhe have altered the latitude 
42min, how much is ſh: departed from the meridian ? 

I run down the column under 60 deg, till I find 42 miles, or 
420 tenths, and againſt ic in the adjacent columnlI find 728 
tenchs, that is almoſt 73 miles » which is the departure from the 

"meridian to the Eaſtwards. : 

If you would alſo haye the Diſtance upon the Rumbyit is righe 
againſt cheſe numbers in the c olumn of Di## ances, being in this 
Example 84 miles, 

2 Example. But admit ſhe Tun North-eaſterly 60 deg. till ſhe 
alcer her lacicude 1 deg+ 32 m, what is the Eaſterly diſtance > 

This 1 deg. 32 min, 1s 92 miles, org20tenths, for which if 
I look in the column under 60 deg. I findno ico 500 866 
number ſo greaty bur the greateſt number there 84 420 728 

is 50@, Which ſubtrated from 920, there re- 
m2ins 420ztherefore in that column under 60d» 184 920 1 594 


«" A @ «a wc a 44 ww wo ak 


I look for theſe two numbers, nau ely, 560, and 420, and a» 
eainſt the firſt in the adjacent coNimin I find 866, and again the 
ſecond 728, which 1 ſer againſt themas aboye appeareth and fo 
adding them , I find for this differerice of Lacitude , the depar- 
rure from the meridian to be 159 + miles, 

If farther you defire the Diſtance run upon this Rumb, you 
have it in the column of Dittances , riglic againſt the fame num- 
bers, as inthe example aboye appearcthy where being added, ir 
2mounts to 184 miles, 


The Di/tance and difference in Latitude given - th find the 
Rumb and departtire' from the Meriflitn, 


 Dmit a ſhip run upon ſome Rumb between the North and 

NJ the Eat 74 miles, and chen have altered her Latitude 42 m, 

che queſtion is , upon what Rumb hath ſhe run, and how 
many miles is ſhe to the Ealtward in Longitude, 

Iruncroſle the Table towards the rioht hand , looking in eye- 
ry fiſt column of Diſtances for 84, tull I finde againſt it in one 
of the adjacent columns 420, at the top of which column over 
20 , there is 60 deg, ſhewingthe Rumbrobe North-caſteily 60 
deg. alſoagainſ 420 in theadjacent column I find 788, which 
ſheweththe Diſtance to the Eaſtwards to be almoli 7.3 miles. 

2 Example, But if the Diftance run be 184 miles, andthe 
difference of latitude x deg. 32 min. and there be required the 
Rumb and Diſtance to the Ealtwards> 

Becauſe the Column of Diſtar.ces eXtends but to 160 miles, 
and the Diſtance here given is 184 miles, you may take the half 
thereof, which is 92 miles, and likewiſe the halt of 1 deg. 32 
min, Which is 46 miles,or 460 tenths, and then look, as before, 
where you find 460 againſt 92, for there in the top of the column 
you ſhall find the Rumb, which in this example is 60 deg. ſheyws- 
4bg thatthe Rumb is from the North Eaſtetly 6odeg. and in the 
adjacent column againlt 92 and 460, you ſhall ind 797, which 
dcubled (becaute it is for the half ) is 1594, ſhewing that the 
departure from the meridian to the Ealtwards is 159-4 miles, 
[Fheſeand the reſt may allo be pecformed by the Dotrine of plain 
triangles, as we haye formerly ſheyed, . 
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CHAP. 


The Sea-mans Praffice. 


CHAP. X11. 


Certain Problems touching Currents. 


A Lthough the tim? be already expired which I aſſigned for 
A this Work, and mine own more urgent occaſions call 
me away-: yet ſeeing ir is neceſſary in Navigation to 
take notice of Currents , and to make a competent allowance 
for them : I will briefly ſet down certain Problemeg , ſuch as [ 
have ſometimes _ upon z whereby a man may the betcer 
co:\ceive and judge of that allowance , the rather for that 2 know 
not any that hath handled ir, 

Firlt, then it is tobeconceived , that a Ship or other Veſlcl 
failing or rowing where there is a Current hath a compound mo- 
tion arifing of two diff:rent Principles; 'namely, of the Currene 
and Ships way , ſo that here are three-Motions to be conſidered, 
namely, rwo ſimple , and the third compounded of them. The 
firſt ſimple motion 1s that of the Current , whereby it moveth, 
and js apt to moye other things that are in it, the ſame way. The 
ſecond of the Ship or Boat, as it moyeth by wind or oares, or 1s 
aptto be moyed, if there were nocurrent: The thiid, compoun» 
ded of them, is the line of the Ships true motion, The firkt, we 
call the way, or motion of the Current : the ſecond , the way or 
ſimple motion of the Ship , the third, her compound or tive way. 
The two ſimple motions being either of them according to right 
lines and uniform (as in the Problemes following , we ſuppoſe 
them tobe, ) The third alſo, which is compoſed of them is a 
Tight line ; For whether the Ship fail direAly oppofite againſt 
*the Current, or direMly with it the ſame way , or whether the 
one croſle the other at right angles or at oblique , yerſtil] either 
motion being direR and uniform,they both together beger-a right 
lined uniform moion , becauſe the one recaineth to the other one 
and the (ame proportion in eyery point, And according to theſe 
grounds we proceed inthe Problemes following , to determine 
tne proportions of every of theſe Motions, and the apgles which 
they make one with another, | _ 

I - 


The Sed-mans Tra#1e. 5, 


n Admit 4 C uwrrevt 140 Eaft 3 miles aw hour, and that a ſhip 
under ſail run Weſt direit ly againſt it 6 miles an hour in hy 
ſinaple motion ; what 51 her tris or compound motion 2 


From the _ ſimple motion 6 miles 
Subtrat the Current wo 3 miles 
The remainer is the ſliips erue motion 3 miles 


So the (hips true way 1s to the weſtwards 3 miles an hour. 

2 Admit a Current run weſt 6 miles an hour, avd that a ſhip un« 
der [ail run direitly againſt it , 5 miles an hour by the Log : 
what is the ſhipt compennd notion, and which way ? 


From the Current being the greater 6 miles 
Subſtra& the ſhips ſimple motion 5 miles 
There remains the ſhips true motion 1 mile 


Which 21 mile ſhews, that the ſhip by her compound motion 
falls a ſtern, that is, moyes to the weſtwards 1 mile an hour, 

In the Experimental praRtice of the two former Problems , it 
may ſeem that a ſhip or Boat ſo ordered , hath alſo a motion to 
the right hand, or to the left, bur this comes to paſſe , becauſe it 
is hard, and in a manner impoſſible to ſtemme a Tide or Stream 
ſoexaRtly , but that the ſhip will ſweryc, (or yaw as they fay) ci» 
ther to the one fide, or to the other, 

3 Admit a Current run Eaſt 3 wales an bony, and that the [vip 
alſornn Eaſt 3 miles an hour by the Log, what it the ſhips true 
rwotion ? 


To the ſhips fimple motion 3 miles 
Adde the Current 3 miles 
The ſumme is the ſhips rrue motion 6 mils 


Sothe ſhips compound or true way is Eaſt 6 miles an hour, 
4 Admit a Current run Eaſt two miles an hour , and the ſhip 

Seuth 6 miles anhiwr; what 5s the ſhips true motion, and 

which way? 

In handling of any Art, to ayoid circumlocution, there are 
uſed terms or words of Art, ſerving to expreſle briefly the things 
handled. And foraſmuch as this ſubje& bath not been nm 
handled, nor the —_—_ or Grounds thereof laid (ſo farre as I 
know) we will adde « fewſuch terms as may ſeem molt necefſa« 
ry , cxprelling here what we ET them, , 

ho 
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ND DB Tet the line AB rmunfrom Ato the ſouthwards, 
ard BD from Bro the Eaſtwards, and let A Bbe- 
in proportion ro B D, as 6 to 2, or 3 to I+. 

Then doth A B repreſen the line of the ſhipsfhms: 
pt motion, BD the motion of the Current, and. 
AD the compound motion of the ſhip. 

And D AB is the angle contained berween the 
line of- che ſhips ſimple motion, and he line of her 
compound or true motion , Which for brevities lake 
we will henceforth call the Angle of Defleftion, 
Alſo ADB is the anglic concained berween the 
$\ line of che ſhips compound morion , and the ſett or 
drift of the Current, which we wall call the Angle of KeflefFion, 

Laſtly, A B D 1s the angle contained berween the line of the 
ſhips (imple motion, and the ſet of the Current , which we: will 
call the An gle of 1ncidence. 

Then for the Rumb , the Propartion ts thuc : 


As the ſimple motion = A B 6 miles C0, ar, 9.2219 
Is to the Current BD 2 miles  0:2OIL 
So 15 Radins.. CL — 


To the tangent of Defletion t: DAB 18 deg, 26 min. 9.5230 
Sothe Rumb upon which the ſhip makes her way good is ſouth 


18 degr, 26 min. Balterly , thatis, $$ E q degrees 4 minutes - 


ſoutherly, 
2 For the ſhips true way, or compound motion, . 

As the (ine of the Defle&tion 5D A B 18 deg, 26 min, - 0.50006 
To the Current DB 2 miles 0.3011 
$0 Radins 
Tothe true motion _ AD6 += . :.0,JOL EL 

So the ſhips compound motion is 6 4 miles hourly , that is 
6 3 miles almoſt. hy 


5 A ſhip ſails Weſt five dayes together by the Log 725 miles, buy 


there is 4. Cnrrent , all this while ſerting to the Syuthwards 


I : mile an honr': I demand how ſhe bath ſailed, and how f ay I: 
The Current ſetting 1 4 mile an hour y' Jers in 5 dayes 180 miles? - 


Az. 


Therefore, 
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As the ſimple motion AB 725 miles 7.1397 
Is to the Current D B 180 mules 2.2553 
So 15 R ading, qm—————_——_— 
To the tangent of Defletion eDAB13d.g57pme ge3950 
For the Diſtance. 

A<« fine comp!, the Defletion 56 DAB 13d, 5pm, 0.0130 
Is to the fimple motion A B 725 miles - 2.8603 
So is Rad'us 

To the compound motion AD, 747 miles, 2.8733 


So the ſhips true way is Welt foutherly 13 deg. 57 min, or 
Sourth-welterly 75 deg. 3 min, 747 miles, 


6 «Af ſhip ſails Weſt five dayes together by the Log 725 miles,in 

4 Current ſetting to the Southwards , and then he finds that he 
bath altered his Latitude 3 degrees; 1 demand the motion of 
' * the Current , the true Rumb , and rrue way of the ſhip ? 


This 2ueſtion differerh little from the former, for ſecing the 
difference of Lartitud: is 3 deg, ths motion of rhe Current is 180 
miles: ſo there is given the ſhips ſimple motion, and the motion 
of the Current, as before, &c, 

ff þ 
7 Af ſhipin6 hours ſails from a certain Cape or Head-land 

South 30 miles by the Log , in a Current ſetting Eaſterly, and 

then obſerving the ſame Cape, he finds that it bears N NW, 

Tatmand how faſt that Current ſets, and how farre he hath 

GT T_T -- ; 

As tet a ſhip ſail from A towards B ſouth 3o miles, but by 
means of the Current, ſhe is driven more Eaſterly, namely to D, 
from whence ſetting the Cape A, itis found to bear N Np. 
And ſeeing the Current ſets from B cowards D Eaſterly ; there- 
fore the angle of Refletion BDA is 6points, that is. 67'degs 
30 min, Here then is demanded the diſtance A D , and the drift 
of the Current in that time-BD, Rt; 

As the fine of the angle of Refletions BD A 67d.zo m. .0344 


To the fimple motion of the ſhip A B 3o miles I-4771 
So the line of the angle of Defletion s DAB 22 d..3o m, 9.5736 
To the motion of the Currem BD 12 — 

Sy 2 And 


_— 


—— 
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And further, 
As the fine of the angle of RefleRion s BDA 67d,3om. 0344 
To the diſtance run by the Log A B. zo miles, 1.477L 
$0 is Radius. — 
To the compound motion, of the ſhip A D, 3 214% l,5115 


And thus. we finde that Current to ſet 12534 ; that is, near 12; 
miles-in 6 hours,and the diſtance run to be 324 miles almoſt, 

That che thing may be better conceived, we will uſe ewo or 

three: Examples more familiar and obyious to every mans-eXperi- 
ence ; yet grounded upon the ſame Principles and Reaſons. 


8 eAdwit that Tulis-ſtairs bear from Billingſgate-ſtairs S, W 


Sowtherly, namely, Senth-wifterly 40 degrees, and be- diſtant 
$0 Poles: and ſuppoſe the tide of Ebbe to yunthere Eaftward: 
23 Wiles an howr, aud that 4 pair of Oares, rowing 47; miles 
an hour, would go ftraight over from the firſt tothe. ſecond: 


how ſhall they row- over, namely, wyon what degree or point of 


the Convpaſſe, and bey far ſhall they row to get thither and. in. 
what come? 


Let A repreſent- Billinſgate-ſtairr, D Tali-ftairs, A E the 
ſimple motion of the Boat, E D the motion of the Curcent,, then 
is. A the angle of DefleQion y E the angle of Incidence: D the 
angle of RefleQion 1 30 degr. or 56 degress, 

As the ſimple motion of the Boat A E 4*miles 9+ 34679 


Is0 the morion of the tide DE 24 miles. 0, 39794 
So the ſine of RefleQion. D : 5odeg- 9. 88425 
To the fine of DefleRion As123d;3zm, 9. 62898 
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deg. and che angle of DeAcCtion A 23 deg. 3 min, the poſition 
from A cowards E , is South-welterly 63 degr. 3 min, that is, 
WS Southerly, Andſo mult thoſe Oares row to go Rraighs 


over, 
a for the diſtance A E, 
From the angle of Refleion D godeg.oo min. 
Subſtra& che angle of DefleKion A 23deg. 03 min, 
And there refis.che angle of Incidence E 26 deg, 57 min. 


Asthe fine of Incidence ;E 26d. 57m, ©,34370 
Tsto the true diſtance A D 8$0poles 1.99309 
So the (ine of RefleKion +sDgodeg.o min, 9.88425 
Tothe ſimple motion AE 135 -3poles 2.13104 


Laftly, for the time , ſecing:3 20 Poles make a mile, and they 
row 4 5 miles in an hour,it is 1449 Poles.in an hour ;{o the pro= 
portion 1s, 


As the ſimple hourly motion r440 6.8416 
To the fimple motion before found 135 2 2.1310 
So is an hour in minutes, namely, 60 min, 1.7781 
To the time required in minutes 5 0,7507 


And ſo long will they, be rowing. 


9 Bt ſuppoſe they will row harder, to go a ſhorter cutt ; namely, 
80 go Seach-weft by weſt bew faſt muſt go go to row Gran 
over , 4nd how far, and in what time? 

Then ſeeing the Polition from A. to D is South-weſterly 49 
deg. andS.W. by W is. South-weſterly 56 deg, 15 min, there» 
fore the angle of DafleRionat A is 16 deg, 15 min, the angle of 
Refleion D as before, 50 deg.amin, the angle of Incidence E 
15.33 deg. 45 min. 

As the fine of DefleRion. s.A.16 deg. 15 min.. +F5311 

Tothe motion of thetide DE 2 4 miles: 0.39794: 

So the fine of the angle of Refle&tion D 50 deg-o min, 9.88425 

To the ſimple hourly motion of the Boat A E 6 342 0.83530 
And {uch..is the. hourly motion of the Boat , namely, 6-222 

_ milesjnan hour, 

Steondly, . 
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Secondly, for the ſimple motion, 


'As the fine of Iricidence SE 33d. 45m, 0.25526 
Is ro the true diltance A D 80 poles 1,99030g 
So che tine of R<fleion s D 5odeg. o min, 988..25 
To the ſimple motion, AE 100; pules _ 2.04260 
Thus it appears rhey mult row 10957 poles co get over, 
Laſtly, jo the time. 
The hourly mocion betore+found 6 +54 reduced into Poles, is 
2190 >=. | 
As the Gagh hourly motion 2190” 6.65956 
Is in proportion to an hour, or. 60 min, - I-77815 
So is che ſimple motion before-found 1103 2.04260 
To the time required 3 255 Mins 0.48031 


And (o long will they be rowing over. 

Io But admit a Sculler y1ywing three miles an hour , would croſs 
ſtraight ever at the ſamet1me , upon what point muſt he row, 
and how far ro get thither , and in what time will be d1 it ? 

Firſt, for the angle of Poſinion, 


As the hourly motion'of che Boat A E 3 miles 9.52288 
To the fine of Refleion D s 50 deg, 9.88425 
So is the hourly motion of the ſtream DE 2 { miles 0.29794 
To the fine of D:fletion A s 39d, 40 me - -9.80407 

Now ſeeing} the polition from Bullingsgate to Tal Stairs, 


namely from A to D, isby ſuppoſition to the Weltw:rds of the 
South 40 deg. and the angle of DeflzQtion A is hece tound to be 


'39deg, 40 min. therefore the poſition from Acto F is from the 


South to che Weſtwards 79 deg. 40 m. wtuch 18 Welt and by 
South,and almoſt 1 deg, Welterly , and ſo miſt that Scwller row 
to 87 ſtraight over, Secondly, for the diſtance A E. 
From the angle of Reflc&ion D ' g$odeg. oomin. 
SubltraQt che angle of Defl:&tion A 39 deg..40 min, 
And there reſts the angle of Iicidence E 10 deg, 20 mins 


As the ſine of Incidence s5E 10d:g, 20min, + 474624 
To che rru* d:(tanice AD 8c poles I,90309 
So 15 the (ine of Refl:Rion 5 D 5e deg. min, © 9.88425 


40 the (imple motion AE 341 57 2-53358 
And 
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And thus ir appears, that though the diſtance of the rwo places 
be bur 80 Poles, yet if accordi..g co the queſtion , he row bur af- 
ter three miles an hour, and th- ſtream ſer after 2 £ miles an hour, 
then he mull row 341 <poles to go ſtraight oyers 


I 


L:ftly, for the time, 
Three mules is g60 Ples, ſay then 


As the ſimple hourly metion 950 ©, 9.01975 
To the ſimple motion before found 341 -£ 2+53355 
So is an hour in minutes, ramcly, 60 man, 1.7781 
To the time required in minutes 21 555 1.32946 


And thus it appears tha: the time requiſite to row over, rowing 
3 miles am hour; is 21 45 '\mnutes , whereas we found deforey 
that rowihg there 4+ m-les an hour, they mighc row over in 
5 553 minutes, whicly ;s luctle more then a fourth part of the time, 

There might be 'other and that great variety, cf Queltions of 
this nature propoſed and reſolved , many of good uſe mn praftice, 
which the Water-men by daily experience without other Rules, 
are able ro gnefſe at ſomething neerly ,"(ufficing fot their occali- 
ons; my. intent in theſe eſpecially to Explicate the Coimpoun@ 
motion of a Ship, or other Veſſel ſailing 6r rowing where there is 
a Current ; which by fuch familiar Examples may ſeem more evi= 
dent, TI cannct infilt upon them by reaſon of mine other occa- 
fions, nor ſpend thactime in'theſe' here handled, which eMe I 
ſhould haye done ; whence if any defe& or miſtake ſhould a= 
riſe , it the Readerbe pleaſed to give me friendly notice of ity I 
ſhall as thankfully accept ir, and reform ic + We propole next a 
quettionat Sea, which ler be this: | 


1! There # a Currt»t at Sea ſttting Eaſt 12 mules in 24 hoters, 
4 ſhip [ailt'in the ſame 'frim\ a'o&ythin Pore eſt Sourh-weſt 
6 dayes, and then returning thence and ſailing NE by North 
3 dayezs , falls with the Port from mhence he 3-Þ departed, 7 
demand what his dead Rechoning was outwards , and what 
back ag ain, and how far th:ſe two Ports were aſunder, and up= 
on'what point of the.Compa(e? Po 


— 
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As let the Current ſer from E towards D, and let the firſt Por c 
be A, the ſecond F, and let the Courſe outward b ound be repre- 
ſented by A E , andthe Courſe homewards by D A, &c. 

And foraſmuch as DE is an Eaſt and wet line, and A E weſt- 
ſouthweſt, therefore the angle at E is 22 deg. 30 min. and by the 
likereaſon , the angleat D is 123 deg, 45 min, or 56 deg. 15 m. 
and the angle at A 33 deg, 45 min. andE D being the ſetting of 
the Current for 9g dayes, is 108 miles, 

Firſt then, for the dead Reckoning ont ward, namely A E. 


'As theſine of the angle at A 9 5 3 deg. 45 min. «25526 
Tothe line D E 1083 miles | 2.03342 
So is the (ine of the angleat D >» 56 deg. 15 min, 9g,91985 
To the line A E 161 £ 2.2083 


Thus A E his dead Reckoning outwards is 161 —<. 
Secondly, for AD. 
'As the fine of the angle DAE «© 33 deg, 45 min» ,25526 


Isto the line D E 108 miles 2.03342 
So is the line of theangle DEA «& 22 deg, 3o min. 9.5 8084 
Tothe line AD 452 miles .__- 89253 


i> Which 74 75 miles 18 his dead Reckoning homewards, 
T hirdly, for the angle D AF or DF A, 


To the fide A Dis found 74 7+ miles, 

The fide D F tor 3 dayes, is 36 miles, 

The ſumme of both is I1oD4 

Their Difference 1s 38-4 

The ſumme ofthe angles DAFandDFA 56 deg. 15 m. 


The halt ſumme is __a8deg, 954m 
'The 
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The proportion, | 


As the ſumme of the fides 110 + 7.9570 

Is to their difference 38 34 I - 
So is the tangent of 28 deg. 07 £ 9.72706 
To the tangent of 10 deg 22 m, 0326932 


Which added together, make the angle DFA 38 deg. 397. 
And ſeeing the rumbe from F to D js Eaſt, and the avele DF A 
38 deg, 39 m- 5xtherefore the rumb from F to A is to the North- 
wards of the Ealt 38 deg. 39 m. 5, that is N E by E almoſt half 
a oy Northerly , which is the rumbe from the ſecond port to 
che firſt, 


Laſtly for A F the diſt axce of theſe two ports, 


As the fine of theangle D F A,s 38 deg. 39+ 1220434 
To the dead reckoning 

homewards A D 74 + miles 1.87152 
$© is the fine ofthe angle Ds 56 deg, 15 m, 9.91985 
To the.diſtance AF 99; miles I.99571L 


Thus the true diſtance of thoſe rwo ports is 99 miles,and ſome- 
what more, | 

Sundry other queſtions of like nature might be propoſed y 
which to him that well underftandeth, theſe will nor be difficult, 

Theſe Principles alittle inlarged may further with a few Ex- 
periments be applyed in the diſcovery of ſome miſteries in com* 
pound motions not yer diyulged ; though much indeayoured by 
{undry famous men in ſeyeral parts of Ewyepe , but theſe we ſhall 
not touch at preſent, 

12 To find where there is a Current at Sea, alſe which way 

it ſets, and how faſt. 


'T Ht may be done by comparing the reckoning outwards with 
the reckoning homewards, whereof we will give an Example 

or two, | 
Firſt, admic a ſhip ſail from a certain Port, by one or ſeveral 
Rumbs or Diltances, till (ke arrive at a ſecond, and there finde 
reckoning by Courſe and Diſtance, that ſhe is more Southeily 
than the Port from which ſhe departed by 541 miles, and more 


Welterly by 145 miles : Bur by his Reckoning homewards, 
T when 
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when he arrives ag1in art the firſt place , he finds himſelt to the 
Northwards of the ſecond 541 miles, as before , and to the Ealt» 
wards 305 miles. Now ſappoſing he were three dayes outwards 
bound , and five dayes homewards bound , I would know which 
way the Current ſets , and how faft > Here becauſe the Eaſterly 
diſtance homewards is greater then the weſterly diſtance out» 
wards ;- therefore from the Eaſterly diſtance 305 miles, ſubſtra&t 
the weſterly diſtance 145 miles , the remainer being 160 miles, 
is the motion of the Current to the Weſtwards, 


And thus it appears, that that Current ers to the weltwards,, 


160 miles in eight dayes , that 18, 20 miles a day , or 5 of a mile 
every hour, 

2 Example, Admit a ſhip (ail from the Summer Iſlands , by 
ſeveral: Rumbs and diſtances , till the arrive at Cape Codd m 
New England, namely,from che Eaſt part of the SunmereIſlands 
(the Variation being allowed) firſt , North 20 miles, and then 
NNW 150miles, the fecond' day Nby W 180 miles : the 


_ North | South 1 Eaſt | Weſt 
North 20 miles 20 © I 
North N W 156 miles = © Oe 57 4 
| North by W 180 miles 176 5; wo—_ — 35 1 
North go miles 90 © 
| Northealt 88 mtles 62 2] ——|62 2 
; 528 miles 4387 3 62 2 92 E-1 
62 2 | 
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| "IR 
third day North go miles, the fourth day N Paſt 88 miles, and 
{0 arrive at Cape Codd : then by theſe Courſes and Dittances we 
may gather bythe fore-going Table, that Cape Codd ſhould by 
this Reckoning -be to the Northwards 487 miles : and tothe 
weſtwards 30miles, as here appears. 

Now ſuppoſe ſhe ſail back again from Cape Codd towards the 
Summer-1Rands, the firlt day $SSW 150 miles ; the ſecond 


day, 
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SW 160 miles ; the third day S by W 130miles; the 
wt day South 140 miles ; the fitth day Eaſt 110miles, and 
ſo be come again to the Eaft part of the Summer-1lands. 
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North; Senth| Eaft , Weſt [ 

South 5 # 150 miles MOMS nay feds AER 
Sourch $F# 160 miles — 186] —— 57 4 
South by W 130 miles — | 1478] —|6r 3 
South 146 miles —_ 7 
| Eatt 110 miles — | 1400| 1100 | 
| CO EOS —} - ; —— } oo (| 
699 mules 5540] 110601144 o] 
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Theſe Courſes and Diſtances make as here appeareth the Sum 
mer-1/lands to be to the ſouthwards of Cape Codd 554 miles, and 
tothe Weltwards 3o miles. 

Therefore by this laft Reckoning back again Cape Codd ſhould 
be to the Northwards of the Sammer- lands 554 miles 4 and to 
the Ealtwards 34 miles , whereas by the former reckonings out= 
wards , it waS tothe Northwards onely 487 miles, and to the 
\Weltwards 30 milcs ; ſo that the Difference of theſe two recko= 
nings outwards and back again is 67 miles Northetly , and 64. 
miles Eaſterly , which ſheweth that the Current in that time) 
namely, in 9 dayes, hath ſet to the Northwards 67 miles,- and to 
the Eaſtwards 64 miles; that is, Northealt little Northerly 93 
miles, as by the fore-going Table doth appear, whirh is 10 - 
miles every day, 


And what we have here done by the Tables might have beea 


done (as the fore-going Problemes) by theNgRtrine of plain tris 
angles, _ RN s | 
» VB, 
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Hurlock, at St. Magnus Church-corner in Thames -/ 

| Strees , nety London Bridge. | 
He Art of Navigation, by Martin Curtis. Safeguard of Saylors , er Great 
Racrer, by Ro. Norman: A Table of Gauging all manner of Veſlels . by 


; Fo. Goodwin, Pathway ro perfe& ſailing, by Richard Polter, Petiſcus his 


DoRrine of Triangles with Canons, Norwoeds DoCtrine of Triangles with Lo- 
garithmes, Norwoods Epitomy , applyed ro plain and Mctcaters ſailing, N0/- 
woods Seamans PraQtice, comaiaing a Fundamental Probleme in Navigation, ex- 
prrimentally verified. Navigator, by Capt. Chberles Saltorſtal newly printed, with 
additions, ſhewing the Deceiprts of the Plain Chatts uſed in our time, and a way 
to prove the projection of any Plain Chart, Day's deſcription and uſe of a Un> 
verſal Quadrant, Seamans DiR'onary, or the Expoſition and Demon?ration of 


all the pares and things belonging to a ſhip: cogether with an explanation of all 


the Terms and Fhraſes uſcd in the praRique part of Navigation , by Sir Henry 
Manwayring, 

There is lately printed ina portable Volume, exaQ Tables of Natuial and Ar- 
rficial Sines, Tangents, Secants and Logarithms, and an Inflitution Mathemati- 
cal , conteining their conftruRion and ule in the ſolution of all Triangles Plain 
and Spherical,and the application thereof in Afronomy, DyaKing,and Navigation 

Geometrical Triganometry, by F. Newton M. 4. 12, Seamans Secrets, 

Seamans Glaſſe,ſhewing the uſe of the Plain Scale in Aſtronomy & Navigation. 

The Cemplcar Canoncer , ſhewing the principles and grounds of the Ait of 
Gunnery, as alſo ferviceable Fire-works for Sea and Land, 

The Advancement of the Art of Navigation , or Scamans Canon of Trian« 
glcs (hewing by a new Canon vi ines, Tangenrs, and Serante haw ro reſolve 
all Caſes of right lined 1riang'es , onely by looking into the Tables, wichour 
any Calculation, Particularly applycd to all the three Kinds of Sayling , vix. 
by the Plain Chart , Meicators Chart, by a Great Circle; And to the Arr of 
Surveying. : LE 

Trigonome!1ia Britanica, Or the Doftrine of Triangles, in folio, exhibiting the 
Logarithms of all numbers from one toa hundied thouſand, in a Jarge Figure 
and but a few ſheers, the Sines and Tangents to the hundredth part of a De- 
gree, thethree firſt degrees to a thauſand parts, with Mr, Gellibrands Dodrine of 
Triangles faichfully tranſlated from the Latin Copy , and an Inftituricn, ſhew- 
ing the conſtruftion of both the Canons in a more compendious manner then hath 
been hitherto publiſhed in the Engliſh Tc ngue, 

The Se&or on a Quadrant, a Treatiſe containing the Deſcription and u'e of 


. three general Dvadrznts accomodared for the ready finding the Hour and Azi- 


murh univcrſally in the equal Limbe , with an Appendix ſhewing how to make 
Dials from a reflexive Glaſle, placed at any Reclination, by John Collins, 

The Saints Anchor-hold in all Storms and Tempeſts, preached in ſundry Ser- 
mons, and publiſhed for the ſupport'and c-mfort of Gods people in all times of 
Trial , by 7obz Davtnpor: Paſtor of the Church of Chiiſt at New-Havex in, 
New 8ngland, 12, 7 
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